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INSTANT MICROMETER ADJUSTMENT 
SECTIONAL CHIPBREAKER 


Most planers the market now offer sectional 
chipbreaker, design advantage pioneered Buss 
back 1923. But only the Buss Planer 

will you find this convenient hand wheel control 
which allows the operator regulate the 

pressure the chipbreaker sections quickly 

and accurately. The sections are readily raised 

for rough cuts, and lowered for finish cuts. 
Prevents gouging the lumber the leading 

edge greatly prolongs the life the 
chipbreaker sections which are hard 

chrome plated resist wear. 
Write for complete information. 


PLANER SPECIALISTS SINCE 1862 


MACHINE WORKS, INC. 

234 EIGHTH STREET, HOLLAND, MICHIGAN 
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PARTNERS PROGRESS AND LEADERSHIP 
Painstaking attention detail combined with 
highest-quality materials result lovely furni- 


ture like the Fourteen Hundred Collection 


Mastercraft Furniture Company, Grand Rapids, 
Michigan. 


Walnut veneer table top with burl borders and 
centerpiece polished hand block sander 
with felt block. Abrasive belt 6/0 (220-J) 
Openkote Adalox cloth. 


ANOTHER PRODUCT 


ADALOX starts the finish 


and the craftsman’s touch completes it. pro’s job 

every time. Quality abrasives are luxury; they can cut your 

costs and help make perfect finish easier. Ask 

Tech” engineers prove it. Contact your nearest Behr-Manning BEAR 
office write Dept. FP-5, BEHR-MANNING Co., 
Troy, Y., division Norton Company. 
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Pre-Register Now for Annual Meeting, June 18-22 
(Or Mail This Page Friend 


FPRS proud that the Annual Meet- 
more than authoritative reports the 
latest developments the entire field 


wood technology will presented the 
seventeen Technical Sessions scheduled. 

The Annual Meeting presents unique 
opportunity for members the forest prod- 
ucts industry attend 
staffed top research and management 
personnel the entire industry. few min- 
utes one the numerous discussion 
periods often results one idea that 
will reap benefits for months 
come. 

Interesting and entertaining social activi- 
ties are also planned—the official lunch- 
eon, annual banquet, Paul Bunyan River 
Cruise, and scenic tours Louisville and 
the Kentucky Blue Grass Area. 

More than 600 members and guests are 
expected attend. you already 
done so, fill and mail the blank below, 
mail this page friend you know 
will interested. 


GATEWAY THE SOUTH—Lovisville, Ky. Arrow points FPRS Headquarters. 


PRE-REGISTRATION 
FIFTEENTH ANNUAL MEETING—FOREST PRODUCTS RESEARCH SOCIETY 
Louisville, Kentucky—June 18-22, 1961 


Please mail to: FOREST PRODUCTS RESEARCH SOCIETY, Box 9006, Louisville Ky. 
(All Registrations should reach this office not later than June 10, 1961) 


(PLEASE PRINT TYPE) 


Address 
City, Zone, State 


Company Organization 


FPRS Registration Fee $30.00 (Fee Meeting $35) 
NON-MEMBER—Advance Registration Fee $35.00 (Fee Meeting $40) 
LADIES PROGRAM—Advance Registration Fee $18.00 (Fee Meeting $23) 
Amount Enclosed 
Note: 


Registration Fee covers Technical Sessions, Official Luncheon, and Annual Banquet for both men and ladies; ladies breakfast, plant tours, 
and local sightseeing tours for ladies. Blue Grass Tour optional. Paul Bunyan Party free all registrants. Fees subject refund 
only request received June 10, 1961. 


MAKE CHECKS PAYABLE FPRS 1961 NATIONAL MEETING COMMITTEE 


The Kentucky Hotel FPRS Headquarters, and substantial blocks rooms have been set aside both the Kentucky and the 
Hotels. Reservations must received June 10th. the line below, please indicate hotel preference, and double 
single room. 
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More than authoritative discussions 


Sixteen Technical Sessions Confirmed 


For Annual Meeting, June 18-22 


nology will presented the Society’s 
15th Annual Meeting, according Pres- 
charge this year’s technical program. 

All subject-matter divisions 
sions, plus special session veneers and 
plywood, which will sponsored jointly 
Division Glues and Gluing Processes, 
and Division Drying, Saunders reported. 

The theme this year’s meeting, which 
expected attract more than 600 regis- 
trants, 
stone Expanded Selected ab- 
stracts many the papers scheduled for 
presentation will found elsewhere this 
issue, and complete, official program will 
printed June. 


Registration Fees 


friends FPRS, Carl General 
Chairman the 1961 Annual Meeting 
Committee, has urged 
trants take advantage the advance 
registration fees. will not 
only help your committee plan better 
meeting, will also save you money and 
the irritating confusion 
commodations the last Trinkle 
said. 

$30.00; for non-members, the fee $35.00. 
Desk registration for members 
members $35.00 and $40.00, respectively. 
The full registration fee covers all Tech- 
nical Sessions, the Official Luncheon, and 
the Annual FPRS Banquet. 


Ladies Program 


Registration fees for the ladies program 
will $18.00 advance and $23.00 
the desk. These fees will include the Off- 
cial Luncheon, the Annual FPRS Banquet, 
special brunch and entertainment, tour 
Louisville, and special Ladies Lunch- 
eon. optional all-day tour the Ken- 
tucky Blue Grass Area will available for 
additional $10.00. 


Kentucky Hotel downtown 
will headquarters FPRS 15th Annual 
Meeting. 


One-day registration will $9.00 for 
members and $10.00 for non-members. 
Luncheon and banquet tickets will avail- 
able for one-day registrants. special pro- 
gram has been planned for children 
registrants. 


Paul Bunyan Party 


All registrants and their families will 
invited attend the traditional Paul Bun- 
yan Party without charge. This year, the 
party will take place the Steamer Ava- 
lon members cruise leisurely down 
Ohio river. The party will feature dancing 
the Marine Ballroom Deck, and buffet 
dinner will served. 


Hotel Reservations 


The National Meeting Committee has 
made arrangements handle 
reservations Louisville. FPRS headquar- 
ters will the Kentucky Hotel, and sub- 
stantial blocks rooms have set 
aside both the Kentucky and the nearby 
Sheraton. Room prices range from $6.50 
$16.00 single and from 
$20.00 double. 

For your convenience, abbreviated pre- 
registration form will found page 
2-A. Please request your 
tions separate sheet. you have al- 
ready made use the official registration 
form, please clip this page and mail 
friend you know will interested 
attending the Louisville Meeting. 


FOR IMPROVED SERVICE, please no- 
tify promptly any change 
your mailing address. When possible 
notify the Circulation Dept., Atten- 
tion: Sharkey, days ad- 
vance. This will insure uninterrupted 
delivery the JOURNAL. 


Past President Carr Dies 
Sacramento, 


was with deep regret that the 
tional Office heard that Lester Carr, 
Past President the Forest Products 
Research Society, died April Sacra- 
mento, California. 

Founder Carr and Company, 
wholesale lumber ‘concern, Carr was 
recognized dynamic and progressive 
lumberman. 


During his term office 
Carr was extremely active president 
FPRS. promised—and was success- 
ful keeping that promise—to “secure 
the true grassroots sentiment 
37,000 airmiles and visited out the 
then Sections. 


While president, Carr operated under 
the philosophy that the Society’s purpose 
was uncover the genuinely new 
research—both fundamental and ap- 
plied—and make shirtsleeve effort 
get sponsors report their findings 


FPRS 


Carr was native Aurora, and 
moved Sacramento 1937. was 
active the lumber industry until about 
years ago when disposed his in- 
into new fields. 


addition his interest FPRS, 
was also active the National Lumber 
Manufacturers Association, the Chamber 
levels, and the Golden Empire Council 
the Boy Scouts. 

behalf the entire Society, FPRS 
President Berry has extended 
message sympathy and condolence 
Past-President family. 

Members FPRS could make fitting 
tribute Lester Carr responding 
his final message President the 
Society which challenged member- 
ship to: 

reafirm those principles which 
underlay the foundation our 
tween all segments industry, 
tion, and government—high standards 
product quality—and more 
zation our 
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Eight Confirmed Entries 


The 13th annual Wood Award Com- 
etition sponsored Wood and Wood 
Products magazine, cooperation with 
has least eight confirmed entries 
publisher Wood and Wood 
roducts, and Drs. Anderson and 
verett Ellis, co-chairmen FPRS Edu- 
tion Committee. 


Entries have been received 
schools: University Mich- 
-an, Michigan State University, Univer- 
California, Yale entries), Uni- 
Washington, and Louisiana 
ate University Agricultural Me- 
College. 

The following tentative have 
submitted: 


“The Inelastic Behavior Yellow 
Poplar 
dicular the 

“The Kiln Drying Chemically 
Treated 

“Azetropic Drying 

“Dynamic Equilibrium Veneer Cut- 

Within and 
Beyond the Elastic Ranges. Rec- 
tangular 

Five Phillipine Mahog- 
anies Related Their Gluabili- 

“Variation Fiber Length Single 
Stem Eastern Cottonwood”; and 

“Types Microscopy Applicable 
the Study Wood Structure.” 


The judges for the Award will 
Troxell, Jr., School Forestry, 
Colorado College, Ft. Collins, 
Colo.; Dr. Garland, Forest Products 
Research Division, Michigan College 
Mining Technology, Houghton, Mich., 
and Richards, Forestry Department, 
Alabama Polytechnic Institute, Auburn, 
Ala. 


All papers will considered for publi- 
cation the Forest Products Journal. The 
winner the $350 Award will re- 
quested present his paper the 
FPRS Annual Meeting, June 
Louisville, Ky. Second place award will 
$150. 


Ralph Bescher Named Ass’t 
Koppers Preservative Division 


Ralph Bescher, former 
(1956) the Forest Products Research 
Society, has been appointed assistant vice 
president the Wood Preserving Division 
the Koppers Company, Inc. 
also continue hold his present position 
the division general man- 
ager. 


addition heading FPRS one 
time, has, 1953, served president 
the American Wood Preservers Associa- 
tion. currently director the 
National Lumber Manufacturers Associa- 
tion. 


Mr. Bescher has been associated with 
Company for more than 
ears. presently resides Mt. Lebanon, 
with his wife and four children. 


Wood Award Competition Has 
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LOUISVILLE NIGHT: The Steamer Avalon, which the Paul Bunyan Cruise scheduled, 
will depart from the wharf the right the tall smokestacks. 


Paul Bunyan Hour Has Sponsors Date 


Roy Westenfelder, the Carborundum 
Co., Indianapolis, and Chairman 
Paul Bunyan Hour, reported 
April that firms were listed spon- 
sors the traditional evening. 

“These firms are truly friends the 
Forest Products Research said 
Westenfelder, they deserve the thanks 
and recognition our entire membership.” 

Westenfelder reports that the list 
contributors growing daily and that addi- 
tional sponsors will reported the 
June issue the Journal. Current sponsors 
are listed below. 

This Paul Bunyan Hour will com- 
bine unique river cruise and buffet din- 
ner the Steamer Avalon, once proud 
Mississippi packet and now the only large 
excursion steamer still the rivers. 

The Avalon, which plies the Ohio, Mis- 
sissippi, Illinois, Cumberland, Tennessee, 
Kanawha, St. Croix, and 
has capacity 1,370 passengers. 


Paul Bunyan Sponsors 


American Cyanamid Co., Wallingford, Conn. 

American Manufacturing Co., Tacoma, Wash. 

American Marietta Co., Seattle, Wash. 

Bahnson Company, Winston—Salem, 

Behr—Manning Co., Troy, 

Black Bros. Co., Inc., Mendota, 

Borden Chemical Co., New York, 

Carborundum Co., Niagara Falls, 

Catalin Corp. America, New York, 

Chain Belt Co., Milwaukee, Wis. 

Chapman Chemical Co., Memphis, Tenn. 

Cleworth Publishing Co., Cos Cob, Conn. 

Coe Manufacturing Co., Painesville, 

Peter Cooper Corporation, Gowanda, 

Crossett Co., Crossett, Ark. 

Diamond National Corp., Red Bluff, 

Dow Chemical Co., Midland, Mich. 

Gamble Bros., Inc., Louisville, Ky. 

Edward Hines Lumber Co., Chicago, 

Hitchcock Publishing Co., Wheaton, 

Koppers Co., Inc., Pittsburgh, Pa. 

The Lilly Co., High Point, 

Masonite Corp., Chicago, Ill. 

Mereen—Johnson Machine Co., Minneapolis, 
Minn. 


FPRS members and guests will have 
plenty room, relax and view the river 
scenery. Two the Avalon’s four decks are 
glass-enclosed and air conditioned, and the 
Marine Ballroom Deck features eight- 
piece orchestra. 


mous the Avalon itself. combination 
whistles from three early American 
steamboats gives the Avalon whistle bass, 
baritone, and soprano 


The Avalon also the proud possessor 
one the few steam calliopes left 
the United States. There are not many— 
one Disneyland, few museums, two 
circuses, and three riverboats, one 
which the Avalon. 

These unique features, plus the 
inherent aura bygone days the river, 
should insure truly memorable evening 
for FPRS convention registerants. 


Minnesota Mining Manufacturing Co., St. 
Paul, Minn. 


National Casein Co., Chicago, Ill. 

National Lumber Association, 
Washington, 

Pacific Co., San Francisco, Calif. 

Perkins Glue Co., Lansdale, Pa. 

Potlatch Forests, Inc., Lewiston, Idaho 

Preston Woodworking Machinery Co., Ltd., 
Preston, Ontario, Canada 

Radar Pneumatics, Portland, Ore. 

Reichhold Chemicals Inc., White Plains, 

Scott Lumber Co., Inc., Burney (Shasta 
County) Calif. 

Simonds Saw Steel Co., Fitchburg, Mass. 

Simpson Timber Co., Seattle, Wash. 

Ralph Smith Lumber Co., Anderson, Calif. 

Standard Dry Kiln Co., Indianapolis, Ind. 

Chester Stem, Inc., New Albany, Ind. 

Synvar Corporation, Wilmington, Del. 

United States Plywood Co., New York, 

Washington Iron Works, Seattle, Wash. 

West Coast Association, Port- 
land, Ore. 

Weyerhaeuser Co., Tacoma, Wash. 
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Abstracts Selected National 


Meeting Papers 


Blackford Hale 


Separating Bark From Wood Chips 


BLACKFORD 
Hosmer Machine Company, Inc., Contoocook, 


significant portion trees and logs 
still not being utilized. Much this 
could converted into pulp chips 
cannot handled through the conven- 
tional wood gathering and debarking proc- 
process bark separation which 
lead the economic recovery 
nuch this unused material described. 
R-gular pulpwood any salvage material 
such wood from thinnings, improvement 
cuttings, residues from sawmill opera- 
tions could directly converted into chips 
either the woods the mill. These 
chips with the bark included attached are 
run through series steel pressure rolls, 
series resilient grooved rolls, anl 
nally screen. large portion the bark 
adheres the various rolls and doctored 
off; another portion the bark broken 
and screened out the mixture. The 
results obtained with this process have been 
very encouraging, and wide range types 
and species have yielded result less 
than 1.5 final bark content. 


Variables Commercial Veneer Drying and 
Correlation With Laboratory Studies 


HALE 
Consultant, Wood Technologist, New Albany, Ind. 


Numerous variables affecting commercial 
veneer drying processes have rendered 
scientific approach the problem difficult. 
Present commercial dryers have been de- 
veloped largely trial and error, and the 
expense involved modification has dis- 
couraged experimentation. Complete con- 
trol all factors that affect the final 
product seldom possible and, therefore, 
practical men operating these machines are 
seldom able observe properly the phe- 
nomena that occur interpret them cor- 
rectly. These variables fall generally into 
three classes: the wood itself, physi- 
cal conditions established within the dryer, 
and secondary conditions established 
result interaction the primary con- 
ditions. with secondary conditions 
that laboratory studies give the best hope 
improving commercial standards. 


Present day commercial processes are 
then described and analyzed this light. 
Extreme conditions which have been noted 
are introduced giving opportunities for 
significant observation. Buckle veneer 
caused longitudinal shrinkage not ac- 
counted for laboratory tests particu- 
lerly discussed. 
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Since drying now the 
process the manufacturing wood ve- 
neer products well the one that affects 
the overall quality the finished product, 
the potential saving material, time, and 
money self-evident. discussion eco- 
nomic factors offered being value 
best direct efforts toward improvement. 
brief summary experimental means 
drying also given. Little quantitative 
data available this regard, but the costs 
are apparently prohibitive this time. Im- 
proved quality rather than speed drying 
most essential today. Attractive avenues 
research are discussed and suggestions 
possible value operators commercial 
dryers are presented. hoped that cor- 
relation laboratory and commercial ex- 
perience will permit continual improvement 
quality veneer products and also 
lowering overall costs. 


Perkins 


Presteaming Collapse-Susceptible Eucalypts 


CAMPBELL 


Division of Forest Products, 
South Melbourne, Australia 


investigate the effect presteaming 
material several collapse- 
susceptible ash-type eucalypts, and 
2-inch thick green near green boards 
were subjected steaming treatments rang- 
212°F. 

was found that reductions drying 
time from percent that re- 
quired for unsteamed material could 
obtained steaming green material from 
hours. Longer treatments failed 
effect any further improvement drying 
rate but tended accentuate collapse. The 
effect presteaming total shrinkage, 
checking, color, and strength properties 
discussed. short steaming treatment ap- 
pears favor reduction rather than increase 
drying degrade and has deleterious 
effects strength. 

Australia, reconditioners are already 
available most timber seasoning plants 
for recovering loss dimension due col- 
lapse which develops during either air 
kiln drying. Presteaming treatments can 
carried out the same chamber, the addi- 
tional expense the treatment being more 
than offset factors such greatly re- 
duced drying time, hence reduced drying 
costs, the reduction steep moisture 
gradients and improved recovery col- 
lapse final reconditioning. Preliminary 
trials with the predressing green timber 
followed short presteaming treatment 
indicate that further reductions drying 
time can anticipated beyond that ob- 
tained presteaming only. 


Fundamental Wood Cutting Research 


PERKINS 


New York State College Forestry, 
Syracuse, 


Several fundamental woodcutting research 
studies now progress the New York 
State College Forestry are discussed. The 
studies involve measurement cutting 
forces and photographic observation the 
cutting process conducted 
scale equipment. The objective the pro- 
gram increase our basic understanding 
how wood fails when subjected con- 
ditions which are approximately equivalent 
those present when wood machined 
parallel the grain. 


Seasoning Lumber Meet Rigid Moisture 
Specifications 


NELSON 
Conway Corporation, Grand Rapids, Mich. 


Equalization the key seasoning lum- 
ber rigid specifications. reduce the 
moisture content difference between boards 
conventional equalization lengthens the 
total kiln time according the degree 
uniformity desired. Relatively high moisture 
content specifications have been met first 
over-drying the charge and then equalizing 
high EMC. This rapidly adds moisture 
the shells boards whose cores are 
below the desired moisture content, re- 
sulting highly uniform lumber less 
total kiln time. the same time, drying 
stresses are relieved, eliminating the need 
for separate conditioning. 


Carruthers 


Hudson 


Variation Moisture Content Veneers 
Dried Mechanical Dryer 


Forest Products Research Laboratory, 
Princes Risborough, England 


When green veneers are dried me- 
chanical dryer they usually emerge with 
considerable moisture content variation both 
within and between the individual sheets. 
This variation decreases the average 
moisture content lowered but, even the 
average percent, wet patches over 
percent moisture content 
When veneers containing wet patches are 
glued temperatures over 100°C. 
(212°F.), there danger blisters oc- 
curing the plywood and, for this reason, 
considered essential that freshly dried 
veneer conditioned more uniform 
moisture content before gluing. the dried 
veneers are stored piles, then natural 
conditioning takes place and the variation 
moisture content decreases. The process 
slow, however, and weeks rather than 
days are necessary. The alternative natu- 
ral conditioning the forced conditioning 
the individual veneers suitably de- 
signed chamber. Small scale tests indicate 
that uniform moisture content can ob- 


tained minutes rather than hours this 
method. 
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Kollman 


High Temperature Drying Germany 


PROF. DR. -ING. KOLLMAN 


German Wood Research Society, Munich, Germany 


The basis for the application high 
temperature driers has been created sci- 
entific researches. The relationship between 
equilibruim moisture content wood and 
the temperature atmosphere pure 
superheated steam had been particularly 
established. Furthermore the influences 
air velocity the drying rate extraordi- 
narily important. apparatus for such 
researches has been developed the au- 
Institute and series experiments 
led remarkable contributions. The In- 
stitute always worked close connection 
with the drier and the woodworking indus- 
tries. The high temperature driers devel- 
oped Germany worked well for the 
drying softwood and for nearly airdry 
hardwoods. Their operation possible with 
either pure superheated steam mixture 
superheated steam and Since the 
moisture conductivity and the coefficient 
diffusion increase geometrically with the 
temperature, the drying rate superheated 
steam highly superior that conven- 
tional steam-air mixtures. The construction 
and the choice materials for the high 
temperature driers must 
adapted the special tasks. The best possi- 
ble heat insulation necessary. High tem- 
perature driers which are manufactured and 
operated correctly guarantee not only fast 
drying but also high quality the drying 
charge. 


Adequate Concept Wood Quality for 
Guidance Technologists, Geneticists, 
and Forest Managers 


U. S. Forest Products Laboratory, Madison, Wis. 


concept wood quality presented. 
The heart the concept is: quality the 
resultant physical and chemical charac- 
tree that enable meet the property 
requirements for different 
The intrinsic quality wood evaluated 
solely terms its suitability for various 
products end uses. number the more 
important wood-quality indicators are dis- 
cussed, with emphasis upon the relationship 
between wood characteristics and property 
requirements. The following 
ered: wood density, ratio summerwood 
composition, paintability, gluing, sapwood 
thickness, nonuniform growth, growth rate, 
distinctive figure, compression wood, ten- 
sion wood, and compression In- 
cluded are brief discussions the need for 
better concept and wider appreciation 
wood quality, the ways which wood 
quality can improved, and methods and 
results wood-quality evaluation stand- 
ing timber. 


Drying Stresses and Stress Relief Thin 
Sections Wood 


KUBLER 


Federal Research Station for Forestry and Forest 
Products, Reinbek, Germany 


(To be presented by J. Lutz, USFPL, Madison, Wis.) 


During drying, veneers free checks 
caseharden just does lumber. These 
stresses and strains are easy evaluate 
measuring the bowing slices cut parallel 
the veneer surface. Compared with inves- 
tigations casehardening lumber, ex- 
periments with small veneer sections have 
several essential advantages: the experi- 
ments are much faster run, more accurate 
conditions can applied, and considerably 
less material needed. 


Under certain conditions maximum 
sidual stresses the dried veneers resulted 
with drying temperatures from 120° 
160° F., but even —7° and 360° 
some residual stresses were observed. 
conditioning the veneers, their 
were relieved several minutes, provided 
the temperature was high enough. Dry 
wood required considerably more heat than 
moist wood. Slices cut from the surface 
casehardened veneers 
ously; their curvature increased succeed- 
ing hours and days. After some time, the 
slices flattened out, provided they were 
stored under warm and humid conditions. 
Boards resawn from casehardened thicker 
boards should behave similarly. 
expected that casehardening and 
lief veneers have effect the proper- 
ties veneers and veneer products. the 
drying experiments, shrinkage thickness 
increased drying temperatures rose, espe- 
cially with flatsawed samples, while shrink- 
age width decreased some degree. 


Fearing Anderson Wilkie 


Solvent Drying California Redwood 


WILKE 


University California, Forest Products Laboratory 
and Chemical Engineering Department 


Some the drying problems attendant 
California species involve time, season- 
ing stains, degraded lumber, 
compatibility certain species the 
conventional drying methods. the case 
redwood, for instance, may take long 
months dry 4/4 sinker stock with 
combination air and kiln-drying. Also, 
redwood may develop seasoning stains. 
preliminary investigation the solvent dry- 
ing redwood indicates that 4/4 sinker 
stock can dried about percent mois- 
ture content from days. The 
solvent used was acetone. The redwood 
processed was free seasoning defects. An- 
other important facet the solvent drying 
process that, addition extracting 
water, the solvent likewise removes some 
the extractive components present the 
lumber by-product. The quantity and 
nature the chemicals recovered will 
contingent species being processed. 


the case redwood, 100 pounds 
extractives were recovered per thousand 
board feet. The nature and evaluation 
these silvichemicals are being 
This appears the first lumber drying 
process unlock the scores chemic 
compounds stored woody tissue. 


Lignosulfonates Birch Spent Sulfite 


The Institute Paper Chemistry, Appleton, 


Birch spent sulfite liquor was 
lignosulfonate-carbohydrate separaticn 
and silver oxide and cupric oxide oxidati 
processes previously employed with asp 
spent sulfite liquor. The carbohydrate 
lignosulfonate fractions birch liquor 
separated first decationizing the liqu 
and then passing over regenerated 
umn Duolite A-2M anion-exchange 
Upon oxidation with alkaline cupric oxi 
alkaline silver oxide, birch spent sulf 
liquor yields essentially the same 
did the aspen liquor. Compounds iden 
fied were vanillin, syringaldehyde, 
vanillone, acetosyringone, vanillic 
syringic acid, p-hydroxybenzoic acid, 
ferulic acid. Syringyl-guaiacyl ratios 
much higher than the analogous 
spent liquor oxidations. 


Geometry Independent Variable 
Studies Adhesive Joints 


ALAN MARRA 
University of Michigan, Ann Arbor, Mich. 


The peculiarities the 
men can exploited reveal certain char- 
acteristics adhesive bonded system 
which otherwise become lost the sum 
total intricate interactions which com- 
prise given strength observation. Interest- 
ing effects are obtained varying the 
thickness the wood blocks forming the 
two halves the specimen. This variation 
produces change the nature and dis- 
tribution stresses the glue line and, 
thereby, provides means observing the 
reaction such change that may be. ex- 
perienced different adhesive bonds. The 
reaction may occasioned 
variables, such specific gravity mois- 
ture content; adhesive variables, such 
plasticity, extenders, and catalytic levels; 
merely time effects during after bond 
formation. Some separation effects seems 
possible but not completely achieved 
the studies date. 

additional geometric variable which 
gave results leading interesting specula- 
tions involved the placement blocking 
agents the glue line way varying 
the internal bond area while maintaining 
constant external bond boundary. This vari- 
ation presumed provide means for the 
adhesive register its inherent stress 
tribution powers, which might reflect 
mechanical properties the hardened glue 
film. Positive responses were observed 
though not graduated anticipated. 
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Goldstein Jeroski Nielson 


etylation Wood Thicker Than Veneer and 
Acetylated Wood 


esearch Department, Koppers Company, 
Verona, Pa. 


Studies the acetylation wood the 
Products Laboratory have shown this 
wood have high dimensional 
and decay resistance with loss 
impact strength toughness. However, 
vapor phase FPL process effective 
treating veneer. the application 
pressure impregnation techniques, billets 
hive been uniformly acetylated. The process 
described detail. Dimensional stability 


Weaver 


measurements from oven-dry percent 
relative humidity (80° F.) and water-wet 
were carried out acetylated western hem- 
lock, maple, hickory, red oak, cherry, wal- 
nut, cativo, mahogany, ponderosa pine, 
Douglas-fir, southern yellow pine, and red- 
wood. all cases, reductions swelling 
from percent were obtained 
acetylation. Acetylated pine becomes resist- 
ant wood-destroying fungi and termites 
agreement with USFPL data, the impact 
strength acetylated wood has not been 
decreased the treatment. Wet compres- 
sive strength doubled. 


Skidding Rubber 


TURNER 
Union Bag-Camp Paper Corporation, Franklin, Va. 


Rubber-tired tractors are important in- 
novation the logging industry. Several 
manufacturers rubber-tired skidding units 
have recently entered the market with 
equipment this nature that looks promis- 
ing. The Camp Division the Union Bag- 
Camp Paper Corporation has experimented 
with rubber-tired skidding tractors for about 
years. This paper will concerned with 
discussion the importance the de- 
rubber-tired tractors and the 
observations over years regard- 
ing the necessary features that must engi- 
into these units for successful 

slides will shown. 
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Schniewind Kersavage 


Quantitative Evaluation Second-Order 
Drying Stresses 


University California Forest Products Laboratory 


Second-order drying stresses are defined 
stresses arising from the unequal 
shrinkage potential different wood 
The present paper concerned with 
the second-order drying stresses arising from 
unequal radial shrinkage potential ray 
tissue and the remaining tissues. method 
was developed for quantitative evaluation 
these stresses. small beam representing 
essentially two-piece laminate the two 
types tissue investigated cut 
from larger specimen under study. The 
causes the beam curve, and the stresses 
can calculated from the radius curva- 
ture the beam the necessary elastic 
constants the tissues are known. work 
with thin wafers (1/16 inch along the 
grain) California black oak (Quercus 
Newb.), was found that the 
green condition the ray tissue consistently 
stressed tension. drying proceeds, 
the ray tissue becomes stressed com- 
pression and reaches maximum compres- 
sive stress within the range per- 
cent moisture content. After further drying, 
the compressive stresses are reduced and, 
depending the conditions drying, the 
ray tissue becomes stressed tension again 
the oven-dry condition. Although various 
conditions drying (temperature and rate 
drying) had pronounced effect the 
overall shrinkage the wafers, the effect 
the magnitude the second-order dry- 
ing stresses could not clearly established. 


Cure Rates Urea-Formaldehyde Resins 
Evaluated Two Rapid Test Methods 


KITAZAWA and DUNCAN 
Borden Chemical Company, Philadelphia, Pa. 


The cure rates experimental resin 
adhesives can rapidly determined 
two test methods developed the re- 
search and sales 
tories. One test method based the 
use modified crosslap test specimen, 
the other two-ply lap specimen. 
Comparisons resin type the two 
methods are presented. 


Prepressing Plywood Assemblies 


LAMBUTH 
Monsanto Chemical Co., Seattle, Wash. 


compilation laboratory and mill ex- 
periences with preliminary cold pressing 
hardwood and softwood veneers prior 
final hot pressing presented. This study 
includes the effect variables 
such glue application rates, division 
assembly time, prepress cycle, plywood 
panel properties, and grade rejection rates. 


Stranks Colwell 


Machinability—Similarities and Contrasts 
Woods and 


COLWELL 


Professor Mechanical Engineering, The University 
Michigan, Ann Arbor, Mich. 


Because the relative ease with which 
can worked, wood has only recently 
been given any serious consideration 
the area machinability. The mechanics 
the cutting process sufficiently sim- 
ilar for both materials that the wood 
industry can profit from much the work 
that has already been applied metals. The 
material however, differ markedly 
properties and behavior that many con- 
cepts and approaches must developed that 
are peculiar wood alone. This paper 
describes some the important advances 
the field metal cutting that are 
interest wood workers. also points out 
some the areas which original work 
must done significant advances are 
made wood machining. 


Utilization Aspen Wood Residues 
Ruminococcus Flavefaciens 


STRANKS 
Forest Products Laboratory, Ottawa, Canada 


The increasing accumulation unused 
wood residues left by-products wood 
industries necessitates research aimed 
their fruitful utilization. Processes based 
fermentation the holocellulose content 
these residues could provide means for 
large scale utilization and provide market- 
able chemical end-products. Fermentation 
studies with aspen wood and Ruminococcus 
flavefaciens, 
from the rumen cattle, show that aspen 
can fermented after mild pretreatment. 
The effect various treatments was studied 
using continuous culture type apparatus 
which described. Fully pulped aspen (40 
mesh) was percent utilized com- 
pared percent utilization found for 
untreated wood. Aspen, semi-pulped 
treatment with percent chlorite and 
percent alkali based the weight the 
wood, fermented well the fully pulped 
material requiring percent chlorite. 
the treatment was reduced use per- 
cent chlorite and percent alkali, the 
treated material was percent utilized. 
The best fermentation using semi-pulped 
aspen showed that over percent the 
holocellulose consumed was converted 
mixture organic acids, comprised mainly 
succinic and acetic acids. High lignin 
content does not appear the factor 
which inhibits the fermentation aspen. 
More probably the close association lig- 
nin and cellulose, and degree crystal- 
linity are responsible. The significance 
the data obtained and their bearing the 
utilization wood residues fodder cel- 
lulose and for industrial fermentation are 
discussed. 
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Exterior Durability Factory Primed 
Hardboard 


WINCHESTER 
Interchemical Corporation, Cincinnati, O. 


open new markets and expand sales, 
hardboard manufacturers have added finish- 
ing operations plants. important 
market for the finished board has been ex- 
terior siding. Factory-primed board better 
protected during construction and requires 
fewer coats paint the job. Consider- 
able development and testing goes into 
making quality primed board. The impor- 
tant points developing exterior prod- 
uct found one major supplier are 
described. 


High Strength Corner Joints for Wood 


RICHARDS 


Auburn University, School of Agriculture, 
Auburn, Ala. 


With use properly designed wedge- 
shaped tongues and grooves, possible 
produce glued corner joints high 
strength. Dependent the kind wood, 
design joint, type loading, and the 
angularity the corner, these corner 
joints can withstand percent 
the bending strength the wood mem- 
bers being joined. Such strength together 
with low cost fabrication make corner 
jointed items this type serious competi- 
tors laminated arches. Similar joint de- 
signs can used join three members 
the same plane and can 
gether with the joints mentioned 
duce high strength, light-weight furniture. 


Effect Thermal Degradation Shrinkage 
and Collapse Three Australian Species 


KAUMAN 


Division of Forest Products, 
South Melbourne, Australia 


Green 1-inch cube specimens reg- 
diversicolor, and Flindersia pubes- 
cens were exposed saturated atmos- 
phere temperatures ranging from 38° 
137°C. for durations ranging from hours 
days. The after treatment was 
measured one-half the specimens, 
whereas the other, matched half was dried 
20°C. and percent relative humidity 
and reconditioned. The acidity the speci- 
mens increased with increase severity 
treatment maximum. Further in- 
crease severity treatment caused 
decrease acidity, Thermal degradation 
severely affected shrinkage 
after treatments exceeding days 80°C., 

The total shrinkage 
with temperature and duration treatment 
for all species, reaching about percent. 
The increase was roughly proportional 
the increase acidity the maximum. 
appreciable further increase shrink- 
age occurred over the range where the 
acidity decreased. Increasing severity 
treatment severely reduced reconditioning 
recovery, the reduction being roughly pro- 
portional the increase acidity the 
maximum. The variation acidity de- 
model involving two first-order processes 
which produce and eliminate acid. 
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FIFTEENTH ANNUAL 

MEETING our Society 
Louisville will the first which 
the technical program will 
based process-oriented rather 
than product-oriented Divisions. 
While some members may feel 
that their only interest the tech- 
nical program for purposes 
discussion single product 
and the techniques concerned 
with that product, there grow- 
ing realization that the emphasis 
processes the best means 
better techniques. 

Above and beyond this, 
however, the fact that forestry 
practices during the past years 
have forced many members the 
industry utilize not only lower 
grade logs the standard species 
but also utilize logs from spe- 
cies that were not previously con- 
sidered. 

result, the forward-looking 
operations have developed pro- 
grams utilize residues and 
make products from the associate 
species found within their area 
operations. Each relatively small 
area presents its own problem 
what form the utilization should 
take, often dependent ecolog- 
ical factors the area. This has 
caused great variation prac- 


from the President 


tices from area area, and even 
within regional associations. 


Too often draw sweeping 
generalizations about the entire 
wood industry from particular con- 
ditions that apply only rela- 
tively limited regions. Although 
the entire field the wood indus- 
try—from fundamental properties 
wood through sales and man- 
agement—is covered 
new Division set-up, the process 
orientation still permits the partic- 
ularization necessary for the util- 
ization and development the 
resources within given small 


The technical program alone 
should induce attendance the 
forthcoming Louisville meeting. 
There are, however, other attrac- 
tions the meeting friends and 
the enjoyment the unusual 
charms that the Kentucky scene 
affords. The informative and inter- 
esting technical program will 
balanced moments social 
relaxation. Those who desire 
may discuss products and 
processes the moonlight aboard 
sternwheeler the broad 
Ohio. sure register early for 
the Louisville meeting—and plan 
bring your family, too. 
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FPRS AWARDS IOWA STATERS: FPRS membership awards were 
made (from left right) David Martens, Persia, la., senior 
products lowa State University, Ames; Donald Arganbright, 
Des Moines, junior forest products; and Robert Maeglin, Musca- 
senior forest products. Richard Howard, Decatur, Ill., junior 


forest products, was given similar award. 


Lumber and Wood Profits 


Net profits, after taxes, for corporations 
the lumber and wood products industry 
were equivalent 1.7 percent sales dur- 
1960, compared with profit rate 
4.2 percent during 1959, was jointly 
reported this week the Federal Trade 
Commission and the Securities and Ex- 
change Commission. 


Estimated corporate sales declined per- 
cent total $6,081,000,000 during 
1960, while profits after taxes fell per- 
cent $105,000,000. These decreases were 
more severe than those for any other man- 
ufacturing industry group—NLMA Lum- 
ber Letter. 


Pembroke Regional Meeting 


The Pembroke -Regional Meeting 
the Eastern Canadian Section held Jan- 
uary was outstanding success with 
attendance participating the pro- 
gram, Rook was chairman panel 
discussion which reported “Research 
and Development the Sawmill Indus- 
Gillies discussed the technical 
problems the topic; Johnston 
the research aspects; Church 
presented considerations developments 
equipment; and Rogers discussed 
the future prospects the sawmilling 
industry. 
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EXECUTIVE OFFICERS: Left right, Fowler, Chairman 
the Pembroke Regional Meeting Program; Dr. Schwartz, Trustee; 
McCracken, Secretary; and Glennie, Trustee. 
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Ericksen, chief, Forest Products Utilization Research, Pacific Southwest 
Forest and Range Experiment Station, U.S.F.S., Berkeley, Poletika, 
vice-president research, Union Lumber Company, Ft. Bragg; 
Dickinson, director, U.C. Forest Products Laboratory, Richmond; Kerr, 
president, Kerr Land and Timber Company, Blue Lake; and Arvola, 


deputy state forester, California Division Forestry, Sacramento. 


Container Corporation 
Establishes New Plant 


Container Corporation America an- 
nounced that plant Houston, Texas 
being established manufacture cor- 
rugated paperboard packaging products. 
“This expansion being made better 
serve our customers the south Texas 
said Miles, vice president 
the container division. The plant, will 
equipped with printer slotter, die cut- 
ting, taping, gluing and stitching equip- 
ment and will produce complete line 
corrugated packaging products. The com- 
pany plans begin operations the new 
site about May 


Wood for Interior Auto Trim 


Real wood back interior auto 
trim. Breaking sharply with industry 
tradition that, for the last years, has 
given only metal trim range 
colors—or simulated wood 
printing metal—the Lincoln Con- 
tinental sports the real McCoy. the 
result development United States 
Plywood Corporation whereby wood ve- 
neer can laminated metal. Lincoln 
has the instrument panel, glove 
compartment, and interior door trim. 
Wood has been the principal interior trim 
feature European luxury cars for many 
years. 


Extension Forestry Conference 


The possibilities boosting economic 
utilization California’s six 
board feet hardwood timber were ex- 
plored leading wood experts 
extension forestry conference the 
Berkeley campus the University 
California, March More than 100 
representatives the California wood 
industry, Forest Service, California 
Division Forestry, and University 
California participated the discussions. 
They changed information 
lems and prospects managing, utiliz- 
ing, and marketing California’s 
woods. The meeting was sponsored the 
School Forestry, Forest Products 
Laboratory, and Agricultural Extension 
Service. The participants were welcomed 
the campus Dr. Daniel Aldrich, 
University Dean Agriculture. The meet- 
ing was climaxed tour the Univer- 
Richmond. 


Phenol Price Cut 


The Dow Chemical Company, Midland, 
Michigan,, has announced reduction 
one-half cent per pound the price 
phenol all quantity brackets. Imme- 
diately effective, the new tank car price 
cents per pound freight allowed. 


a 


PEMBROKE MEETING PANEL MEMBERS: Left right, Johnston, 


Forest Products Laboratories Canada, Ottawa, Ont.; Gillies, 


Gillies Bros. Co. Ltd., Braeside, Ont.; Rook, Panel Chairman; 
Rogers, Consolidated Paper Corp., Pembroke, Ont.; and Church, 
Preston Woodworking Machinery Co. Ltd., Preston, Ont. 
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for Forest Clinic Foundation. 
right: Barnett, Jones, Varseveld. 


Empire Section 
Announces New Scholarship 


The combined annual meeting the 
Northwest Wood Products Clinic and the 
Inland Empire Section FPRS attracted 
175 registrants Spokane, Wash., April 
and 12. The increased registration— 
more than last year—is evidence 
the growing interest the two research 
groups the wood products industry, 
said Howe, NWPC 
urer. 


Trust Fund Established 


The two groups announced new schol- 
arship for study the field forest 
utilization. The award will admin- 
istered the Forest Clinic Foundation, 
under sponsorship the two parent re- 
search organizations. The annual award 
will based the earnings trust 
fund established the two groups. Cur- 
rent balance the fund $6,500, and 
expected grow through additional 
contributions from the founding groups 
and interested individuals. 

The scholarships will restricted 
studies forestry schools the Pacific 
Northwest Western Canada, 
first award will announced before next 
September, Howe reported. 


Keynote Address 


Keynote speaker two-day meet- 
ing was Dr. Hall, former director 
the Forest Products Laboratory 
Madison, Wis., and now Portland, Ore- 
gon consultant. Speaking the 
Our Hall called for more 
unity effort throughout the industry. 
The optimum would 
quality control criteria; create better 
system consumer service and 
bution system that will fit inventories 
requirements; conduct market research 
learn how sell wood products regard- 
less species; and back this program 
with intensive technical research, said. 


Nimble Policy Needed 


Speaking joint session 
with the Spokane Chamber Commerce, 
Ernest Wohletz. Dean the College 
Forestry, University Idaho that 
the failure public and private policy 
shift nimbly with the dynamic forces 
upon the forest lands discour- 
aging the use timber. Dean Wohltetz 
cited the greatly increased use forests for 
recreation factor not given enough 
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Inland Empire Officers. Left right: Hoyle, 
Varseveld, Hofstrand, Crowe, and Peterson. 


consideration current forest management 
concepts. placing the commercial 
timberman disadvantage, because out- 
door recreation not paying its share 
the costs,” charged. 


Modernized Standards Needed 


Speakers the regular sessions urged 
modernization lumber standards. 
Czarnowsky, Long Bell Division the 
International Paper Co., said that because 
outmoded standards the industry has lost 
markets. Until today, the frame house 
the Last Stand the lumber 
producer. 


Jones, Diamond National Corp., 
Coeur Idaho, said was time the 
industry let the customer have say 
what wants, and architect John- 
ston, Payette, Idaho, called for more sim- 
ple lumber standards. 


New Officers 


Ailport, Anaconda Co., Bonner, 
Mont., was elected president Northwest 
Wood Products Clinic. Howe, College 
Forestry, University Idaho, Moscow, 
Idaho, continues 


Elected for the Inland Empire Section 
were: Varseveld, Kootenay, Forest 
Products, British Columbia, 
Crow, Missoula White Pine Sash 
Co., Missoula, Mont., vice-chairman; and 
Hofstrand, College Forestry, Uni- 
versity Idaho, Moscow, Idaho, secretary. 


BRI Spring Meeting 


Major technical programs adhesives 
and sealants, plastics, public entrance doors, 
and new building research will featured 
the 1961 Spring Conferences the 
Building Research Institute, May 16-18, 
the Shoreham Hotel, Washington, 
luncheon May 17, Edmund Purves, 
recently retired Executive Director, Ameri- 
can Institute Architects, will receive the 
second presentation the Stuart Fitz- 
patrick Memorial Award. 

Open the interested public well 
BRI members and guests, the three-day 
meeting the fourth the newly inaugu- 
rated series FBRI semi-annual, multisub- 
ject conferfences. The previous three have 
drawn many 900 people each from all 
fields building and the associated pro- 
fessions. Information about registration 
further details about the conferences may 
obtained from Harold Horowitz, Assistant 
Director for Technical Programs, Building 
Research Institute, 2101 Constitution Ave- 
nue, Washington 25, 


NWPC Officers. Seated left right: 
port, Haynes, Howe, Jones, Mikalson, Ba:- 
nett. Standing: Hickey, Wales, Dehner, 
Crowe, Olin, and Knight. 


ASTM Book Building 
Construction 


The American Society for Testing 
rials recently announced the availability 
bound volume selected papers 
building construction. 

the titles listed, one reviews 
strength studies scarf joints laminate 
wood beams. Another stresses the need for 
quality control and inspection laminated 
timbers. 

Two papers discuss the testing 
phragms for earthquake shock 
and wind forces. Other subjects covered in- 
clude wood-pole buildings, strength and 
properties wood poles (ASTM 
tee D-7), screw-holding power western 
woods, deflection structural timbers, and 
strength yard lumber common species. 

Copies may obtained from ASTM 
Headquarters 1916 Race St., Philadelphia 
Pa., $3.50 each. 


Lumber Literature 


The National Lumber Manufacturers As- 
sociation preparing new edition 
Lumber Literature, bibliography 
lected promotional material available from 
its Federated Associations and other co- 
operating industry associations. 

Organizations, members the Na- 
tional Wood Council, are invited 
mit promotional literature and information 
about their audio-visual materials which re- 
late lumber for consideration inclu- 
sion the bibliography. Three copies 
each publication, brief description the 
contents each item (25 words), and the 
price, any, charged for copies should 
supplied. Replies should directed 
Robert Holcombe, Associate Editor, 
Technical Publications, National Lumber 
Manufacturers Association, Washington 


NWMA Hardwood Door 
Meeting 


Hardwood door members the Na- 
tional Woodwork Manufacturers Associa- 
tion will hold their Spring Meeting May 
and 18, the Bismarck Hotel, Chicago. 
The program will include industry speakers 
and discussions technical problems. Key 
subjects will door sizes, prefinished 
doors, moisture barriers, plastic faces for 
doors, abuse doors, show-through 
core, door hardware, plywood imports, and 
sound resistance. Non-members 
vited attend also and can obtain regis 
tration information from NWMA, 332 
Michigan, Ave., Chicago 
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Pulping Douglas-fir 


Reduction wood cost and increased 
use Douglas-fir chips from wood resi- 
production pulp may result 
‘rom study made the Oregon Forest 
Center, Corvallis. Pulping 
chips the Magnefite process 
pulps with excellent values 
‘ariability Douglas-fir wood has lim- 
pulping conventional acid sulfite 
Recovery chemicais follow- 
processing pulp, pollution abate- 
and suitability only certain spe- 
wood for pulping were problems 
producers sulfite pulp 
superior certain other pulps, 
strength and yieid. With this 


problem and recovery chemicals would 
high. 


BRI Meeting 


New roof shapes will the topic for 
ciscussing nine different 
the forthcoming Building Research 
Institute Spring Conferences, May 
Hotel, Washington, Archi- 
civil and mechanical engineers, 
and sealant experts will 
into some the requirements, advan- 
tages and disadvantages the type con- 
struction during the course the three-day 


Sandwich Construction for 
Small Boats 


sandwich composed impregnated 
veneer facings cellular cellulose core 
that can molded the compound curva- 
ture required for small boat construction 
described one eight reports wood 
research released science and industry 
through the Office Technical Services, 
Department Commerce. The 
strength, stiffness, and impact resistance 
four constructions this type showed close 
agreement with calculated values, indicating 
that performance can predicted from de- 
sign values. This report can requested. 


Stresses Lumber 


Stresses for short-time duration load 
bending and compression may ob- 
tained for dimension lumber for light 
framing following statistical proce- 
dure method random products, accord- 
timber mechanics the Oregon 
Forest Research Center, Corvallis. 
recent years, engineers have been increas- 
ingly interested design light-frame 
and values for 
dimension lumber used for framing and 
trusses. Such information not available 
for lumber not now stress-graded. Stresses 
and those for bending compared favor- 
ably with actual results tests. The 
ethod random products can fol- 
for other species wood, basic 
ita are available, Johnson stated. Infor- 
the Research Center. 
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COMING EVENTS 


May 18-19: Wood Seasoning 
sponsored West Michigan Wood Sea- 
soning Clinic, Midwest Wood Seasoning 
Assn., and Grand Rapids Wood Season- 
ing Group, Grand Rapids, Mich. 


May 18-20: Annual woodworking ma- 
chinery exhibition, Equipment, 
Inc., Statesville, 


May Annual Meeting, Amer- 
ican Wood Preservers’ Assoc., Banff 
Springs Hotel, Banff, Alberta, Canada. 


June 6-7: Mid-summer Meeting, National 
Oak Flooring Manufacturers Assn., Pea- 
body Hotel, Memphis, Tenn. 


June 18-22: Annual Meeting, 
Products Research 
Hotel, Louisville, Ky. 


June Annual Meeting, National- 
American Wholesale Lumber Assn., Hotel 
Mark Hopkins, San Francisco, Calif. 


June 21-22: June Meeting, Northern 
Hardwood and Pine Manufacturers Assn., 
Land Wis., Duluth, Minn. 


June 21-27: Summer Program Planning 
Sessions, Building 
Wianno, Mass. 


July 17-19: Annual Meeting, Philippine 
Mahogany Association, Inc., Harvest 
House, Boulder, Colo. 

July Sixteenth Annual Meet- 
ing, Soil Conservation Society Amer- 
ica, Purdue University campus, West La- 
fayette, Ind. 


Aug. Summer Meeting, Ponderosa 
Pine Woodwork, Fairmont Hotel, San 
Francisco, Calif. 


Forest 
Kentucky 


Aug. Summer Meeting, 
Woodwork Manufacturers Association, 
Fairmont Hotel, San Francisco, Calif. 


Sept. 13-14: Northern Hardwood and 
Pine Manufacturers Assn., Northland 
Hotel, Green Bay, Wis. 


Sept. 13-15: Semi-annual Meetings, West- 
ern Pine Association, Multnomah Hotel, 
Portland, Ore. 


Sept. 14-16: Annual Meeting, 16th An- 
nual Lake States Logging Congress, Tim- 
ber Producers Assn., Green Bay, Wis. 


Sept. 17-20: Annual Convention, Inter- 


national Concatenated Order 
Hoo, Hotel Americana, Miami Beach, 
Fla. 


Sept. 19-21: Forest Industries Equipment 
Exhibition, Canadian Assn., 
Ottawa, Canada. 


Sept. 26-28: Annual Convention, Na- 
tional Hardwood Lumber Association, 
Hotel Statler, New York City. 


Syracuse Forestry College 
Awards 50th Anniversary 
Medals 


Seven world leaders forestry and 
conservation were awarded 50th Anniver- 
sary Distinguished Service Medals 
banquet commemorating the golden an- 
niversary the State University College 
Forestry Syracuse University. This 
marks the first time that the college has 
awarded medals. Medal recipients and 
sponsors were: 


Dr. Irvine Haig, retired, Research 
Staff, Forest sponsored 
Dr. Eugene Farnsworth, professor 
and chairman, Department 
ture, College Forestry. Dr. Haig was 
honored recognition creative leader- 
ship national and world forest science. 


George Hunt, former director 
Forest Products Laboratory, Madison, 
Wis.; presented Dr. Edwin Jahn, 
associate dean, Physical Sciences and Re- 
search. Mr. Hunt was honored for inspir- 


ing guidance forest products research. 


Dr. Frank Kaufert, director, School 
Forestry, University Minnesota; 
sponsored Dr. Robert Zabel, profes- 
sor and chairman Department Forest 
Botany and Pathology. Dr. Kaufert was 
honored for imaginative contribution 
forestry education and research. 


Dr. Herman Mark, director, Polymer 
Research Institute, Polytechnic Institute 
Brooklyn; presented Dr. Michael 
research professor physical 
and polymer chemistry, 
Molecular Biology Institute, College 
Forestry. Dr. Mark was honored for 
penetrating discoveries polymer chem- 
istry. 


Dr. Richard McArdle, chief 
Forest Service; sponsored attorney 
Julius Kahn, Trustee the College 
Forestry. Dr. award was for 
estry. 


Dr. Eino Armas Saari, Chancellor, 
School Social Sciences, and Professor 
Forest Economics, University Hel- 
sinki (Finland), presented Prof. Svend 
Heiberg, associate dean, resource man- 
agement and graduate studies, College 
Forestry. Dr. award de- 
voted service world forestry. 


Dr. Conrad Wirth, director, Na- 
tional Park Service; sponsored George 
Albrecht, professor and chairman, De- 
partment Landscape Architecture, Col- 
lege Forestry. Dr. Wirth was honored 
for dedicated leadership national park 
administration. 
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New Ekstrom Sander Doubles 
Belt Life 


Compound angulation the table 
the Ekstrom, Carlson belt sander shown 
above allows full use the abrasive belt 
width. Result: operators claim they have 
doubled the life the belt, get greater 
efficiency, and have less down time belt 
changes. 

The sanders are 
made for bench, stationary pedestal, 
portable mounting. They are available with 
variety power units and belt sizes. 
Complete details are available. 


Circle Item 


New Protractor Table 


The development new protractor 
table that permits quick, accurate angle 
cuts wood, plastic, and other sheet 
stock has been announced 
Machine Co., Inc., Knoxville, Tenn. The 
new table, for use conjunction with 
saws, features two variable- 
angle guides equipped with protractors 
graduated degrees. More information 
may obtained upon request. 


Circle Item 


Decorative Laminates 


high pressure, formable 
Micarta has been introduced 
Westinghouse Electric Corporation. 
designed especially for 
facing applications such kitchen and 
storage cabinets, furniture and wall, and 
only half the thickness standard 
laminates. has the same surface proper- 
ties other Micarta products: resistance 
wear, hot water, stains, and high tem- 
perature. Further information 
obtained, 

Circle Item 
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Lumber Sorter 


Bovay, Jr., Consulting Engi- 
neers, Houston, Texas and Arthur Tem- 
ple, Jr., Diboll, Texas, inventors and de- 
velopers the Lumber 
Sorter, have announced that Moore Dry 
Kiln Company has been licensed man- 
ufacture and sell the advanced lumber 
sorting machine. use the 
sorter, manpower can reduced 
substantially. For example, one 
the mills, four men are now accomplish- 
ing the amount lumber sorting 
and processing men were 
required for when the sorting was done 
manual means. 


Circle Item 


DFPA Booklet Gives Data 
2.4.1 Floor Panels 


new booklet that supplies detailed de- 
sign and installation data 2.4.1 T&G, 
the new subfloor-underlayment 
eliminates cross-blocking, available free 
from the Douglas Fir Plywood Association, 
Tacoma Wash. 

This fir plywood panel, with 
joints all four sides, requires supports 
feet o.c. and simplifies floor framing and 
construction residential building. Finish 
flooring applied directly over this one- 
layer material. 

Other uses for 2.4.1 include roof sheath- 
ing beamed construction, heavy duty 
flooring, computer platforms, 
strength concrete forms. 

new booklet indexed for AIA 
filing systems and includes detailed infor- 
mation framing members well de- 
sign data and tables for the architect 

Circle Item 


Cut Nails Now Available 


Hillwood Manufacturing Company, 
Cleveland, has introduced 
line cut nails. Cut nails have four 
sides with four sharp square edges along 
hard woods without splitting. All cut 
nails come sizes 20d, except 
casing nails, which come only. 


Circle Item 


Moisture Evaporation Rates 


brochure available describing 
new instrument for determining moisture 
been used several researchers the 
fields micrometerology and forestry. 
The descriptive bulletin available upon 
request. 

Circle Item 


Safety Tool 


The circular table saw, long consid 
one the most dangerous power 
type safety tool which now desi: 
protect the saw operator even 
panel cutting previously considered 
guardable. Brett-Guard Corp., 
proof safety tool for table saws, 
include safety protection for wide 
president Brett-Guard, this new 
offers complete visual protection the 
operator-handling any conventional 
diameter. 

Circle Item 


50-Year History Forestry 
College 


The Alumni Association 
University College Forestry Syracuse 
University publishing 50-year history 
the college, Glavin, alumni 
president announced. The history entitled 
Forestry College: Essays the Growth 
and Development New York State’s Col- 
lege Forestry. The book has authors, 
all them closely associated with the col- 
lege some time its first decades 
development. limited number copies 
will available. Information 
may requested. 

Circle Item 


Directory for Specialists 


The new National Employ- 
ment Services designed help both the 
employer and the job seeker providing, 
for the first time, reference guide 
employment agencies, placement bureaus, 
and related services. More than 5,000 such 
services are listed. Information for each 
listing includes name and address, name 
head, year founded, types occupations, 
and positions which the service special- 
izes, and description special services of- 
fered. order form may obtained. 


Circle Item 


Forestry Handbook 


The Forest Club the University 
British Columbia has completed 
sion its publication, Forestry 
for British Columbia. The second edition 
esters, woodsmen, and others the forest 
industries—it will assist daily work and 
provide refeernces and data which might 
otherwise difficult find. Order infor- 
mation may obtained. 
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System for Moisture- 
Density Determination 
TESTlab Corporation announced 


the immediate availability 
pro system for determining percent 
and density soil nuclear 
This equipment, while adapt- 
abl. wide range uses finds its 
present demand compaction 
and study soil moisture and 
conditions prior highway and 
counting unit (sealer) and moisture 
and density probe containing 
material and detector sys- 
tem. Measurements are made inserting 
placing the probe the material 
tested and making reading. The 
system available for demonstration; 
particulars may obtained. 

Circle Item 


New Process for Pressure- 
Treating 


uses liquefied gas pressure vessel 
deposit the preservative chemicals the 
fiber the wood, has been developed 
the Wood Preserving Division 
Koppers Company, Inc. the 
trademark. this means, possible 
penetration. Since treatment 


does not swell the wood, dry and 


ished-to-size parts may treated without 

green wood can also readily treated. 
Item 


Professional Chain Saw 


combustion 
chamber design, more efficient carbure- 
tion, faster starting, and 
are the main features three 
professional chain saws 
month McCulloch Corporation, Los 
Angeles. Each the new saws now 
McCulloch chain saw dealers 
stores. Other details and specifications may 
obtained. 

Circle Item 
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Tire for Logging Rigs 


new tire for logging rigs and pulp- 
wood haulers combine the off-the-road 
advantages flotation tires with long 
mileage highway service. The tire 
particular interest loggers con- 
cerned with profitable operation from in- 
creasingly remote cutting areas. Logs and 
pulpwood have hauled farther dis- 
tances over traditionally primitive log- 
ging roads well pavements high 
speeds. has been introduced Harmo 
Tire and Rubber Co., Detroit, Michigan. 


Circle Item 


Supplement Educational 
Film Catalog 


Indiana University’s Audio-Visual Cen- 
ter has released the 1961 Supplement 
the 1960 Catalog Educational Motion 
Pictures, making total more than 
7,000 film titles now available 
Audio-Visual Center film library. 

The titles cover varied subjects the 
educational, social, and scientific fields, and 
are appropriate for use different audi- 
ences schools, government 
organizations, and the general public. Infor- 
mation about securing copy the 
plement may obtained. 


Circle Item 


Giant Hardboard Siding 


Weyerhaeuser Company, Tacoma, 
Washington, has introduced unique 
giant size 16-foot hardboard siding panel 
that adds new dimension panelized 
construction. Now one 16-foot panel can 
serve for several 4-foot 8-foot panels. 
Builders apartment houses, motels and 
other types light commercial construc- 
tion find that the long panels speed ap- 
plication, eliminate 
sightly joints, and save handling and 
fitting time. More information may ob- 
tained upon request. 


Circle Item 


Dimensional Stability Report 


technical study dimensional 
for commercial lumber 
sizes species has been published 
the Western Pine Association its Re- 
search Note 1.111. The 32-page book 
summation series studies the 
subject which have been carried for 
more than years. used fac- 
tories and sawmills alike set correct 
sizes for sawing and cutting, and figure 
tolerances for fabrication and assembly. 
Singles copies may obtained free 
charge. 

Circle Item 


Flange Rivet 


new large flange rivet, par- 
ticularly suitable for fastening applica- 
tions involving relatively soft materials 
including wood, announced the 
manufacturer, the Shelton Division 
United Shoe Machinery Corp. Made all 
aluminum, the rivet has 3/16-inch 
diameter mandrel and flange diameter 
More information may ob- 
tained. 

Circle Item 


New Sander 


new super heavy duty model has 
been added the speedbelt sander line 
Timesaver Sanders, Inc., Minne- 
apolis, Minn. known the Speed- 
belt Model has feed speeds 
motor, and will hold tolerances .002. 
Further information may obtained. 

Circle Item 


Pulling System Handbook 


illustrated booklet fully de- 
scribed the OTC System” and 
how can quickly solve everyday pull- 
ing-installating problems. offered 
the Owatonna Tool Company, Owatonna, 
Minn. presents easy-to-read 
fashion: pulling principles, the three basic 
pulling problems, the four basic pulling 
tools, the application hydraulic power 
pulling problems, and “thumb rules.” 
free copy may obtained. 

Circle Item 


Portfolio Truck Crane 


12-page technical portfolio covering 
features and capabilities the recently 
announced P&H Model 
world’s largest truck crane, now avail- 
able from Harnischfeger Corp. Milwau- 
kee. The two-color literature 
formation exclusive 
Magnetorque swing system and complete 
operating specifications each front and 
attachment. Copies are available re- 
quest. 

Circle Item 


New PALCO Booklet 


unique PALCO service mixed car 
shipments redwood, fir lumber, and fir 
plywood described new illustrated 
booklet available retail The 
wide variety products illustrated in- 
clude several newly developed items— 
electronically glued long lengths, factory 
paint-primed redwood, 
ing, and other specialty items. 
copy may obtained upon request. 

Circle Item 


New Polyester Finishes 


Gatewood, executive vice-pres- 
ident the Pine Hardwoods Association 
announced that two new 
ishes have qualified and been licensed for 
use the process. Approved 
were Polymac, produced Lawrence— 
McFadden Company, Inc., Philadelphia, 
and Lilly Polyster coating materials, pro- 
duced Lilly Company High Point, 
Indianapolis and Gardner, Mass. 
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Elmendorf Tearing Tester 


New air-operated grips for the Elmendorf 
tearing tester have been announced the 
Thwing-Albert Instrument Co. The new 
grips are said enable operator test 
twice many samples less time with 
less fatigue. The samples can inserted 
and removed without turning any screws. 
The grips, which can installed exist- 
ing testers, assure uniform 
clamping pressures all times. Additional 
information available. 


Circle Item 


Completes Survey 
Maine Forests 


Maine has been completed the 
Forest Service part its nationwide sur- 
vey. The results are reported 75-page 
illustrated booklet, Timber Resources 
the Forest Service’s 
est Experiment Station. 

The Main Forest Service, other State 
agencies, and number industrial con- 
cooperated with the Forest 
Service making the 4-year forest survey. 
Publication the report was announced 
Dr. Ralph Marquis, Director the 
Experiment Station. 

The report contains detailed 
forest areas, volumes sawtimber and 
pulpwood trees, rate growth, volumes 
cut, forest ownership, distribution the 
major tree species, and the condition 
economy. 

Circle Item 


Heavy-Duty Power Steering 


New heavy-duty power steering avail- 
able for Oliver 550 and Super wheel 
tractors for construction, building, oilfield, 
logging, municipal, and other utility opera- 
tions. The new Oliver power steering helps 
loading production Oliver 
Loaders, for instance, simplifying operation 
and increasing the loading cycle speed. 
makes for increased job-sit maneuverability 
due precision and easy steering control. 

Circle Item 
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New Literature 
Fungi Control 


technical data sheet describing 
chemical and physical properties, suggest- 
ing uses and offering sample quantities 
Tri-n-Butyltin Oxide (TBTO) available 
from Metal Thermit Corporation. 
slightly yellow, clear liquid that contains 
more than percent active ingredient, 
TBTO represents new class organo- 
metallic chemical compounds that exhibit 
control fungi, bacteria, algae and marine 
organisms. 

Unformulated TBTO water-insoluble 
liquid that has tremendous affinity for 
cellulose. Therefore, especially useful 
wood preservative marine environ- 
ments, for odor control washed fab- 
rics. Other suggested uses include. control 
paper-mill slime; control algae and 
fungi industrial cooling systems; anti- 
fouling paints; textile treating; mildew con- 
trol plastic paper surfaces. 


Circle Item 


Forestry Section Included 
Science Congress 


Forestry will one the nine broad 
fields science covered the Tenth 
August September 1961, Hono- 
lulu, Hawaii. 

The Pacific Science Association in- 
ternational, regional, 
entific organization. Some countries 
territories interested the study scien- 
tific problems the Pacific Region partici- 
pate the Association, each being repre- 
sented its principal scientific organiza- 
tion. 


Wood Pole Report Issued 
ASTM 


The complete report the ASTM Wood 
Pole Research Program now available 
separate publication. The report contains 
wealth data and information tests 
full-size poles which unequalled 
any previous publication. 

The ASTM Wood Pole Research Pro- 
gram one the most comprehensive 
cooperative projects undertaken under the 
sponsorship ASTM. The period the 
program was years, with the initial test- 
ing getting under way February 1954. 
The very limited and inconclusive test data 
available full-size poles, and inconsisten- 
cies the method rating the various 
species poles were factors the deci- 
sion conduct the program. 

The final report presents not only the 
detailed data from individual tests full- 
sized poles and matched, small, clear speci- 
mens, but also comprehensive analysis 
and interpretation the data. Results 
supplementary test series presenting 
study the methods conditioning and 
treating relation the strength wood 
poles also included the final report. 
This series was confined southern pine 
poles. 


Copies this book may obtained 
from ASTM Headquarters, 1916 Race 
Philadelphia Pa. $5.00 each. 


Giant Four-Belt Sander 


inches the massive ders 
(shown above) are capable 
particle board, plywood and 
sanding one pass feed speeds 
150 feet per minute and faster. 

Particle board finishing done 
ing off excessive thickness with the first 
top and bottom contact rolls, then 
ing the board tolerance with fol- 
lowing top and bottom platens. 
minus 0.005 inch with 3/0 finish 
achieved feet per minute and 

Unsanded plywood sized 
one pass well and the repatch stock 
rerun, thus, removing the patches. 

For information, write the manufacturer: 
Smithway Machine Company, 4617 Airport 
Way, Seattle Washington. 

Circle Item 


Hydraulic Presses 


complete new line hydraulic presses, 
designed meet every woodworking re- 
quirement, has been announced The 
Diehl Machine Works, Inc. Five 
standard platen sizes—44 88, 100, 
are available both end-loading and side- 
loading models. most models the unit 
area pressure range extends from 
1000 psi psi increments. From one 
openings can specified, with spe- 
cial platen sizes and pressure ranges also 
available. 

Circle Item 


Coated Abrasives 


The Carborundum Company offers 
catalog coated abrasives for the auto- 
motive trades. 20-page listing 
discs, sheets, rolls, belts, sleeves, cones, 
molded discs, and accessories used the 
repair autobodies. The catalog may 
obtained upon request. 

Circle Item 


Fusiform Rust Control 


The Georgia Forest Research Council has 
released paper, Pine Seed 
Orchards and Nurseries 
Krueger. The protection based the 
timing febram sprays coincide with 
infection periods. The timing 
tion relation weather conditions 
major factor the reduction fusiform 
rust below one-half one percent the 
Georgia Forestry Commission, 
The study has made possible for nursery- 
men produce disease free pine seedlings 
for Georgia landowners. 

Copies this publication are available 
from the Georgia Forest Research Council, 
Box 729, Macon, Georgia. 
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GEORGE SISTERHENM 


Douglas Fir Plywood Association, 
Tacoma, Washington 


REPORT BASED UPON series 
service calls, which began 
May, 1959, the newly organized 
DFPA Technical Service and the 
request member mill. These calls 
were followed with laboratory- 
mill coordinated study, the results 
which contributed substantial im- 
provement the. glueline quality 
the interior type plywood produced. 

Routine glueline test reports prior 
these calls had shown declining 
quality without definite cause,. but in- 
volving, for the most part, construc- 
tions made with 1/10-inch veneers. 
preliminary study was carried out 
investigate the effects normal glu- 
ing variables determine the source 
trouble. Considered were the 
effects glue spread range, panel 
position the load, and 
son heart versus sap veneer both 
5/16-inch and constructions. 
significant difference was noted 
the results, primarily because none 
the test conditions passed the interior 
test the percent level. definite 
pattern could affixed the cause 
failure. Dryer studies reported 
numerous sources indicated that this 
condition failure might have been 
due high temperature drying di- 
tect oil-fired dryer. 


The Author: Sisterhenm has M.F. 
degree from Yale University and has been asso- 
with the Technical Department, Quality 
Division the DFPA since 1957. Cur- 
engaged the Technical Service 
for member mills. 
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Evaluation Oil-Fired Veneer 


oil-fired dryer was 
suspected the source 
trouble glueline qual- 
ity problem press 
production. Veneer was 
dried two different 
schedules the direct oil- 
fired dryer with matching 
controls steam dryer. 
Gluing was carried out un- 
der laboratory conditions 
with widely used cold 
press soybean adhesive. 
Panels were tested ac- 
cordance with procedures 
for interior type plywood. 


Phase Dryer Study 


dryer study was proposed that 
would involve the fabrication in- 
terior type plywood panels the labo- 
ratory with use veneer that had 
dried both steam and oil-fired mill 
dryers and with use cold press 
soybean adhesive such that used 
the mill question. The evaluation 
these Douglas-fir plywood panels was 
conducted the Quality Control Labo- 
ratory the Plywood Association 
conformance with the testing proce- 
dures for interior type plywood set 
forth the Commercial Standard 
CS45-55, amended March 20, 1959. 


Material Acquisition and Process- 
ing: Sixty sheets, 101-by-25-inch, 
1/10-inch grade heartwood ve- 
neer were selected the basis 
uniform thickness throughout the 
sheet, surface free from defect, 
such splits, knots, and pitch, the 
absence rough abnormal grain 

preliminary version this paper was pre- 
sented FPRS Pacific Northwest Section Meet- 
ing, February 1960, Bellingham, Wash.; 


the paper August 1960 and ap- 
proved for publication February 1961. 
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deviation, and medium 
grain. This veneer was stacked and 
sawn into two equal parts with each 
50-by-25-inch section numbered or- 
der facilitate identification with its 
counterpart and designation dryer 
treatment. The system used desig- 
nate the dryer treatment 
number each test sheet was 
(oil dryer, normal schedule); 
(oil dryer, modified schedule); 
and (steam dryer and controls, 
respectively 


Steam Dryer: The and 
designated veneer stock, used 
the control treatment, was dried 
Puget Sound Plywood Company 
steam-heated 2-zone Moore dryer 
sections, lines, their standard 
schedule for 1/10-inch core. While 
this material was being processed, 
thermocouple was attached sheet 
the test veneer and inserted into the 
dryer. Temperature readings were 
made means portable potentio- 
meter 30-second intervals 
thermocouple passed through the 
dryer. Figure illustrates the longi- 
tudinal temperature profile that was 
developed using the data collected 
controller set 350° and dryer 
speed minutes. Air temperatures 
adjacent the veneer surfaces did not 
reach 300° until after minutes 
and then remained above 300° un- 
til the veneer entered the cooling sec- 
tion. The initial temperatures recorded 
were range from 220° 
235° for the first minute the 
dryer. 

The dried veneer was then wrapped 
and transported the Tacoma labora- 
tory await further processing. Mois- 
ture content samples taken revealed 
average moisture content 1.2 per- 
cent. (This particular production 
primarily hot press interior and ex- 
terior types.) The remaining green ve- 
neer was wrapped and shipped the 
member mill complete 
the drying phase this study. 

Oil-Fired Dryer: The stock previ- 
ously designated the was dried 
their standard schedule with the 
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Foxboro control set 450° and 
drying time minutes. This dryer 
was 8-section direct oil-fi. Moore 
with lines. Longitudinal temperature 
profile data were collected means 
the same techniques previously used 
the steam dryer. difficulty 
experienced this time passing the 
thermocouple wire through the dryer. 
Stationary thermocouples were also po- 
sitioned the right and left intake 
manifold doors, the recorder-con- 
troller bulb, and point between 
the 6th and 7th doors. 

Throughout this study, order 
determine the range temperature 
the stationary thermocouples, tempera- 
tures were recorded while the oil 
burner was operating the high-fire 
position and again just prior the 
time that the burner switched from low 
high. Several readings were taken 
during the cycling the burner from 
high low that the maximum and 
minimum temperatures could de- 
termined. The temperature data are 
expressed the average these read- 
ings unless otherwise stated. 

recent refinement has been made 
the technique recording tempera- 
ture data, which involves the use 
multipoint strip chart recorder, which 
when cross-checked with the portable 
potentiometer presents faster and 
more accurate record dryer 
temperatures. 

Based upon the temperature data 
collected these positions, the dryer 


minutes 


Fig. 1.—Longitudinal temperature profile made steam dryer with 
the control setting 350°F. and drying time minutes. 


TIME 


Fig. 2.—Comparison temperature profiles made contro! set- 
ting 450°F. with 7-minute drying time and modified 


setting with drying time minutes. 


controller was reduced 375° 
control setting and the drying time in- 
creased from the former 7-minute 
speed 914 minutes. Moisture con- 
tent samples collected during the 
450° (normal schedule) run the 
average 3.4 percent, ranging from 2.9 
percent 4.3 percent. interesting 
note that those taken 375° 
(modified schedule) averaged 3.7 per- 
cent moisture content with increased 
range from 3.0 percent 5.1 per- 
cent. 

The temperature recording 
dure was repeated the 375° set- 
ting while the designated veneer 
was passing through the dryer. In- 
complete combustion the oil this 
setting resulted increase the 
carbon deposited the veneer surface. 

The table shows the comparative 
temperature data taken the intake 
manifold doors and the other desig- 
nated positions the dryer for both 
control settings. the control setting 
450° F., 84° differential ex- 
isted between the right and left 
manifold doors. With the controller 
lowered 375° this differential 
was also reduced 46° The 
290° recording made between the 
6th and 7th doors did not respond 
changes the control temperature set- 
ting did those the supply mani- 
fold section. 

Figure shows comparison the 
longitudinal temperature profiles made 
through the dryer the 3rd line 


TEMPERATURE COMPARISON THERMOCOUPLE POSITION AND 
450°F. AND 375°F. TEST CONTROL SETTINGS 


Left 
Manifold 
Control Setting Door 
450°_ 499° 
(478°-—520°)* 
375° 406° 


*Denotes range. 
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Thermocouple Position 


Right Between 
Manifold 6th and 7th Recorder 
Door Doors Bulb 
5° 290° 405° 
(400°-430°) (403°-408°) 
360° 355° 
(350°-370°) (350°-360°) 


the left side for both control settings. 
The variation noted 
450° and 375° profiles highly 
significant, and the similarity the 
curves farther into the dryer indicates 
possible heating efficiency level for 
this particular dryer. 

More recent dryer studies have indi- 
cated that each dryer has control set- 
ting which its heating efficiency 
control temperatures beyond this set- 
ting, dryer efficiency declines 
superfluous heat expelled. 

The longitudinal profiles illustrated 
Figure were made passing the 
thermocouple wire through the dryer 
the top line both the extreme 
right and left sides. Both runs were 
made with the control setting 
450° These profiles exhibit the in- 
fluence the unbalanced distribution 
air from the supply manifold into 
the dryer. After one minute the 
dryer, temperature differential ap- 
After from minutes the dryer, 
the left side the dryer re- 
corded temperature below 
cated the right side. 

Upon the temperature 
imposed the profile recorded the 
steam dryer for comparative evalua- 
tion (Figure 4). The primary differ- 
ence between the steam and oil profiles 
may noted the gradual rise 
temperature situation the oil dryer 
during the same time interval. 


Gluing: After shipment this 
veneer Tacoma, 100 
were cut from both the oil and steam- 
dried stock illustrated Figure 
Mock layups were assembled during 
cutting, and the sheet designation was 
transferred the corresponding pan- 
els. total, 100 test panels, 12-by-18- 
inches, 5/16-inch ply construc- 
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LEFT SIDE TOP LINE 


TIME minutes 


ig. 3.—Comparison temperature profile curves made the right 
left sides the top line the oil-fired dryer with the control 
450°F. and drying time seven minutes. 


STEAM 
350°F 


TIME 


Fig. 4.—Comparative evaluation the temperature profiles reported 


pendicular the 18-inch dimen- 
The cold press soybean glue 
(toxic mix) selected has DFPA indus- 
try approval and widely used the 
industry. One press load 
panels was laid for each the 
four dryer treatments. 
were made predetermined intervals 
during panel layup. This gluing opera- 
tion was conducted full accordance 
with the manufacturer’s recommenda- 
tion for spread, press time, and assem- 
bly time. 


Testing: The testing phase this 
projct was conducted using the facili- 
ties the Quality Control Laboratory 
Ten 2-by-5-inch test speci- 
mens were cut from each test panel 
and the panel designation transferred 
each. The 1,000 test specimens were 
subjected the testing condition pre- 
scribed for interior type plywood 
the Commercial Standard 
(paragraph 5.2, 


March 20, 1959): test pieces 
shall submerged room tempera- 
ture for period four hours, and 


5.—Cutting diagram for both oil and 
dried stock illustrating the relative 
the panel components. 


then dried temperature beween 
100° and 105° for period 
hours with sufficient air circulation 
drying cabinet lower moisture 
8%, based oven-dry weight. This 
test procedure was conducted beyond 
the prescribed cycles order 
facilitate further evaluation. 


Results: The 3-cycle results are 
illustrated Figure This figure 
illustrates the apparent 
deleterious effect high temperature 
drying this direct oil-fired veneer 
dryer upon the glue bond quality 
the interior cold press plywood panels 
produced. The test rating per- 
cent recorded for that material dried 
the normal 450° control setting 
represents percent reduction from 
the 100 percent rating achieved the 
steam-dried controls. The modified 
control setting 375° compared 
favorably with its steam-dried control 
with both rating percent. 

Testing was continued for cycles 
and these results presented Figure 
The influence undetermined 
factor was evidenced the reduction 


85% 

REQUIREMENT 
3-CYCLE TEST 


CONTROL 


CONTROL 
Fig. 6.—Three-cycle results reported for 


both oil dryer control settings 450°F. and 
375°F. and their steam dried controls. 


FOREST PRODUCTS JOURNAL 


the “modified setting” results 
percent percent below its control. 
However, specimen failure for this 
condition was limited just few 
panels, possibly due the unbal- 
anced dryer temperature condition pre- 
viously reported. 

Figure shows test specimens 
selected from each dryer test condition 
after cycles. Those selected from 
the normal control setting, 450° 
F., exhibited complete delamination 
compared the slight delamination 
noted the modified setting 


Conclusions: The primary objec- 
tive Phase was determine 
high temperature drying Douglas- 
fir veneer direct oil-fired dryer 
was detrimental the glue bond qual- 
ity interior type cold 
wood. The results indicated that the 
higher temperature control setting 
450° developed significantly lower 
bond quality than the modified sched- 
ule using the 375° setting. The 
cycle evaluation both dryer control 
settings showed test ratings per- 
cent for the 450° setting and 
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STEAM- CONTROL 


STEAM- CONTROL 


Fig. results reported for 
both oil dryer control settings and 
375°F. and their steam dried controls. 
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Fig. 8.—Test samples, 2-by-5-inch, selected 
from each treatment after cycles. 


percent for the modified setting 
375°F. The steam-dried 
ceived 100 percent and percent 
ratings, respectively. 


Phase II: Dryer Evaluation 


Upon the completion these tests, 
service calls were made again the 
mill the request the management 
for the purpose collecting addi- 
tional temperature data. These data 
were used for the development 
serve the basis for recommendations 
involving the balancing temperature 
previously noted within the 
dryer. 

Due abnormally high service re- 
quirements which required the ther- 
mocople wire endure repeated expo- 
sure the high temperature, abrasion, 
and impact, while passing through the 
dryer, became necessary select 
alternative method for obtaining tem- 
perature readings. Thermocouples were 
attached black pipe, cut facilitate 
installation across the dryer perpen- 
dicular veneer flow, and wired into 
This installation was made be- 
tween the lines the dryer. When 
installed, the thermocouples 
located the center and both sides 
the drying chamber, the side ther- 
mocouples approximately one foot into 
the air flow. more installa- 
tions, the pipe has been replaced with 
cable harness 


Fig. 
supply manifold section with the control set- 
ting and the four damper 
positions. 
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recorded 


that may removed and reinstalled 
complete unit, thereby eliminating 
much the time and materials nor- 
mally lost. 

the service calls that followed, 
temperatures were recorded varying 
points the dryer means 
portable potentiometer and multipoint 
selector switch arrangement. Readings 
were made with control settings rang- 
ing from 375° 470° indicated 
the 
Small, inexpensive dial thermometers 
were installed both the right and 
left supply manifold doors and these 
cross-checked with the temperatures 
recorded within the dryer itself. This 
enables inner dryer temperature 
determined later date through 
comparison these dial thermometers 
with the previously collected inner 
dryer temperature data. 

the request the mill, the dryer 
manufacturer recommended 
stalled adjustable damper 
main reheater duct the point where 
this duct divides the blowers. The 
purpose this installation was en- 
able the heated air flowing through 
this duct diverted from the so- 
called side the dryer into the 
side. Temperature readings 
were made with this damper four 
positions: neutral, with diversion 
the air flow; and 
tions; the inch dimension indicates the 
width the constricted air passage 
the side the dryer. These par- 
ticular readings were made three 
points across the dryer between the 
3rd and 4th lines the supply mani- 
fold section and similar installation 
the 3rd section. For this check, the 
control instrument was set 440° 
The results are shown Figure 
While the neutral position, tem- 
perature differential 76° was 
noted. When changed 3-inch set- 
ting, the temperature 
versed itself showing 35° varia- 
tion. the 6-inch setting, tempera- 
tures the supply manifold section 
appeared adequately balanced. 


Fig. 10.—Temperatures recorded the 
supply manifold section with the damper 
secured the 6-inch setting and control 


setting 400°F. 


However, check, fourth setting 
inches was tried and was found 
not effective the 6-inch set- 
ting. With the damper secured thie 
6-inch setting, final run was made 
the 400 control setting and the 
reported Figure 10. These resu'ts 
showed that the temperatures 
high-fire did not exceed 430° 
was apparent that temperature 
tions this section had been 
imized. 

the time that these 
checks were being made, the oil 
itself was overhauled and the 
head reconditioned. marked 
tion the amount time that 
burner remained high-fire was 
the color the dried veneer. 
sentative from the oil supplier, 
mended that additional heater 
installed the oil supply line, 
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Fig. 11.—Comparison three 
settings 400°, 425°, and 450°F. and 


their effect upon temperatures the supply 


manifold section. 
tained inches.) 
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immediately resulted more efficient 
been extremely difficult for the burner 
adjusted control settings 


below 400° This improvement 
allow the redrying rejected 
“wet lower temperatures 
its second pass through the 


temperatures recorded Figure 
were made with the damper control 
atained inches and Foxboro 


control settings 400°, 425°, and 
450° 


Summary 


During Phase this project, 
consideration was given the collec- 
tion temperature data from within 
the dryer for the purpose develop- 
ing drying schedules that would 
conducive the development 
satisfactory glue bond quality. Based 
upon these findiags, the moisture deter- 
minations made, and the results the 
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glue bond quality phase this proj- 
ect, was recommended that drying 
temperatures maintained below 
425° This would require, this 
particular dryer, control setting 
higher than 400° 


The unbalanced temperature condi- 
tion the supply manifold section 
was corrected means damper 
positioned the heater duct and ad- 
justed minimize temperature 
variations, 


Genetic Improvement Wood Quality: 


DUFFIELD 


Director, Industrial Forestry Asso- 
ciation, Nisqually, Washington 


OOD STRUCTURAL MATERIAL 
and unequaled source 
and chemicals. Since bio- 
logic product, manifests variation. 
Whether the variation which wood 
manifests asset liability de- 
pends upon how this variation 
reated. ignore it, shall give 
way the metals and plastics pro- 
ducers and the farmers. Therefore 
may prefer not ignore it, but 
classify it. 

recognize, course, species 
differences wood properties. Our 
recognition variation within species 
less clear, and our understanding 
rudimentary. This because the 
mutiplicity and interactions the 
causes variation within species. 
These causes may categorized 
genetically controlled, environmentally 
controlled, controlled. 

practitioner 
concerned ultimately with genetically 
centrolled variation. Yet, order 
measure and 
components 
variation that are conditioned such 
environmental variables climate, soil 
fertility, soil moisture, and the all-im- 
portant variable—position the tree. 


Positional Variation 


Position the tree perhaps the 
most thoroughly explored property. 
The classic work Karl Sanio (1) 
Scotch pine valid for other 


the annual spring meeting, 
Northwest Section, May 1960, Eugene, 
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coniferous species. small capsule, 
tracheid length increases ceiling 
samples are taken farther from the 
pith and nearer the ground. The same 
generally true for late-wood percent- 
age and specific gravity well for 
cellulose content. 

Although positional 
wood properties has been well ex- 
plored, students environmental-con- 
ditioned variation have tended con- 
fuse these sources variation. The 
contention has been made 
ported students wood technology 
that rapid growth wide rings are 
necessarily associated with such unde- 
sirable properties low specific grav- 
ity, high fibril angle, excessive long- 
itudinal shrinkage, and undue season- 
ing difficulties. Analysis the work 
which such contentions are based 
often reveals that positional variation 
was ignored confounded with envi- 
ronmentally conditioned growth 
put another way, common life 
history tree includes youthful 
period rapid growth and wide rings, 
followed period decreasing 
ring width. one has carelessly com- 
pared wide-ringed 
wood, one has likely compared wood 
grown near the pith with wood grown 
far from the pith. Such comparison 
bound favor narrow-ringed wood. 

Positional variation not only con- 
fuses interpretation environmental 
effects wood but also renders the 
evaluation and characterization the 
wood quality single trees difficult for 
tion. Nevertheless, Dadswell (2) and 
co-workers Australia have used the 
regularities positional variation 
predict the tracheid length wood laid 
down late the life tree from 
the tracheid length wood laid down 
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early life. Zobel and McElwee (3) 
have done the same with specific grav- 
ity loblolly pine. These correlation 
and prediction studies are especial 
interest tree breeders, since they 
promise accelerate the all-important 
progeny testing selected trees. Zobel 
and Rhodes (4) have also used the 
relationship between branch and stem 
wood make non-destructive tests 
specific gravity young trees. Thus 
there are regularities 
variation which permit prediction. 


Environmental Variation 


Environment remains confound- 
ing variable which may obscure the 
underlying genetically conditioned var- 
iation. These environmental effects are 
manifold and complex that they 
cannot predicted readily posi- 
tional variation. From practical point 
view, the most important environ- 
mental variable that acts forest trees 
stand density, course, the effects 
this variable operate means 
such local climatic and soil factors 
light intensity, wind velocity, 
moisture, and mineral nutrient supply. 
have only started evaluate the 
effects these factors. 

Soil moisture was one the factors 
that was studied early. pine, 
irrigated deep sands produces 
greater percentage late-wood the 
annual ring (5). Moreover, pines na- 
tive the summer-wet southeastern 
United States produce 
wood when grown summer-dry Cali- 
fornia than their native 
The effects soil nutrients are not 
well understood, but they are being 
studied intensively. far, small 
study Erickson and Lambert (7) 
effects nitrogen fertilization 
Douglas-fir indicates that lighter wood 
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Author Duffield reports that basic wood properties are heritable, 
and that the genetic improvement wood quality can pur- 
sued practically. emphasizes, however, that the goals for 
improvement must carefully chosen with respect relationships 
and variables wood properties. knowledge the application 
genetics increases, suggests that wood technologists and 
geniticists collaboration will effect fruitful results for the wood 


industry. 


contains less cellulose. More compre- 
hensive studies are progress. 

The effects wind wood prop- 
erties are complex. Bryant (8), who 
worked with eastern white pine, has 
shown that the outer sheath high- 
density strong wood permits the tree 
act beam uniform resistance 
even though may approach cylin- 
drical shape more closely 
cubical parabola classical theory. 
This fact has important consequences 
for tree breeders, because 
gests that even-aged stands, one 
may select for wood quality the 
basis form, Finally, intensity 
and angular source affect crown length, 
which affects wind impact. 


Inheritance 


The foregoing background for 
the study heritable variation 
wood properties. Much the work 
tree breeders the wood quality 
field has consisted plowing over old 
ground effort obtain clearer 
picture the effects non-heritable 
variables wood properties. Some 
this has been justified because some 
students wood, who lacked the ge- 
neticist’s bias, tended overlook tree- 
to-tree variation, and they over-general- 
ized their findings. still habitual 
for many foresters and wood technolo- 
gists explain tree-to-tree variations 
exclusively terms environmental 
differences. 

What, then, have those workers 
with genetic bias contributed the 
field? shall not attempt complete 
survey but shall select some examples. 
Zobel and Rhodes (9), who worked 
Texas with loblolly pine, showed 
that trees with wood high specific 
gravity produced offspring with wood 
high specific gravity and that low 
density parents had low density off- 
spring. Open-pollinated and self- 
pollinated progeny tests were used and 
both gave similar results. Echols (10), 
who worked with slash pine Florida 
progeny tests based controlled 
cross pollinations, showed that tracheid 
length progenies from single seed 
tree was related tracheid lengths 
pollen parents well those the 
seed parent. The cross 2.8 mm. 1.7 
mm. gave progeny with mean tra- 
cheid length 2.2 mm.; and the cross 
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2.8 mm. 2.1 gave progeny 
with mean tracheid length 2.4 mm. 
Thus gain 0.2 mm. was effected 
using better father. These studies 
represent evidence that certain basic 
wood properties show individual, her- 
itable variation, and 
therefore, genetic-improvement 
procedures. 


Other Variables 


Another category studies has sug- 
gested that racial variation wood 
properties exists. Wheeler and Mitch- 
ell (11) have shown multiple re- 
gression analysis data from 8,000 
trees longleaf, slash, loblolly, and 
shortleaf pine that specific gravity 
wood increases from 
southeast across the state Missis- 
sippi. Zobel and McElwee (12) have 
shown that specific gravity loblolly 
pine increases from west east from 
northern Alabama eastern North 
Carolina. Neither study furnishes con- 
clusive proof racial variation be- 
cause climatic gradients cannot 
eliminated possible causes the 
specific gravity gradients. However, 
study Echols (13) specific grav- 
ity and tracheid length races 
Pinus sylvestris from western Europe, 
grown single plantation New 
Hampshire, meets this objection and 
provides evidence that racial variation 
these properties does, fact, exist. 

addition these studies which 
variation wood properties related 
individual parentage racial 
gin, there are number studies that 
merely show the amount tree-to-tree 
variation within restricted 
For example, Zobel and McElwee (3) 
have found, single sample 
trees, alpha cellulose content 
Douglas-fir, Kennedy 
(14) found alpha cellulose content 
sample trees and were unable 
relate this variation environmental 
variables. Also Douglas-fir, 30- 
tree sample, have found specific 
gravity that ranged from 0.37 0.49. 
18-tree sample western hem- 
lock, have found tracheid lengths 
the fourth ring from the pith that 
varied from 2.1 3.0 mm. Variations 


these magnitudes small samples 
encourage geneticists believe that 
these properties can modified 
netic selection. 

summary, have evidence 
heritable variation within species 
such fundamental wood properties 
tracheid length and the closely 
ciated fibril angle, cellulose 
and specific gravity and the closely 
sociated percentage latewood. 
highly probable that such properties 
extractive content, ray volume, 
ting characteristics will reveal sim 
variation. 


Assimilation Knowledge 


What, then, can done with 
knowledge order produce 
higher value the forest cts 
this question. One might 
that variation pleasing geneticists, 
results questioning. 

One answer came from pulp 
ufacturer, who said: “All wint 
from you foresters more wood 
less cost. can make anything out 
don’t you worry about the 
wood chemist was mildly interested 
the fact that seem have usable 
variations the relative proportions 
lignin and cellulose, but asked 
whether, the time have low- 
lignin trees ready harvest, lignin 
may not more valuable than cellu- 
lose. 

These two types answers can 
dampen the tree-breeder’s enthusiasm, 
even though doesn’t accept them 
completely. The virtue lies the chal- 
lenge stop and think about the best 
ways apply plant 
dures crop that takes from 
years mature. 

Agricultural plant breeders have 
made great contributions, not only 
our farm surpluses but, more construc- 
tively, the food and fiber processing 
industries. These contributions have 
consisted not entirely greater yields 
but highly uniform plant products 
tailored specific processes and end 
uses. The uniformity many agricul- 
tural products has made possible mech- 
anization and automation the food 
and fiber processing industries. The 
heterogeneity wood has not pre- 
vented mechanization and automation 
the wood-using industries, but has 
necessitated elaborate and_ 
schemes grading and quality con- 
trol, or, some cases, has caused 
der achieve certain standards. 

One tempted promise the 
wood-using industries that they could 
save much the cost quality con- 
trol during conversion they 
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more uniform raw material, the result 
tree improvement programs. How- 
ever, this immediately raises the ques- 
tion: where, the 
spectrum variation specific grav- 
ity. for example, wish stand- 
For many uses today, the 
answer might easy; heavier wood 
stronger, stiffer, and produces more 
per digester load chips. But, 
for pulping, lighter wood 
preferred, and for some paper 
thin-walled tracheids are 
erable the thick-walled tracheids 
wood. Perhaps, for some uses, 
veneers may preferable 
veneers. 


ree Improvement and Genetic 
Modification 


characterizes the utilization 
wood, particularly the Douglas-fir 
another feature which makes 
so, the pulp mills will have their wood 
standards set the producers 
‘umber and plywood. Nevertheless, 

probably safe assume that, for 
some time come, most converters 
want more wood their wood— 
that is, they will count high specific 

The type refined standard that 
may anticipate further study sug- 
gested the work Hiett, Beers, and 
Zachariasen (15). They found, 
study slash pine wood pulped 
sulfate process, that wood high spe- 
cific gravity produced paper with low 
bursting strength but high tear resist- 
ance. Nevertheless, they concluded that 
“high tear and high burst need not 
and that “both high 
tear and high burst could obtained 
from wood having high density, high 
springwood percentage, high pentosans 
and low alpha-cellulose 

Whatever modifications wood 
properties may achieve genetic 
means, believe that tree breeders can 
perhaps greater service de- 
veloping trees with certain characteris- 
tics which seem certain valuable 
despite technological changes. These 
characteristics include the ability 
survive under the various adversities 
which trees are exposed, give the 
highest possible yields wood per 
acre consistent with other objectives, 
and produce these yields forms 
that facilitate utilization all stages. 
ideal tree, course, would have 

limbs and would have the form 
whether the converter interested 
lumber veneer. 

Most tree improvement programs 
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with which familiar set these 
goals survival, yield capacity, and 
external (15), and then, 
among the trees which rate high 
these respects, choose those which have 
the desired wood properties the 
parents the next crop. This the 
approach are taking the tree im- 
provement program the Industrial 
lected, the Douglas-fir region, about 
200 trees which are outstanding 
growth rate and form. take large 
increment cores from these and deter- 
mine specific gravity 
length several points along the 
radius the tree breast height. 
Meanwhile have propagated the 
trees grafting and used the grafts 
establish seed orchards. Simultane- 
ously, start growing seed progeny 
these trees determine whether 
they will produce offspring which 
share their good features. 

Aside from the benefits which the 
application genetics may confer 
terms improved trees and wood, 
believe that genetics offers great deal 
those who research wood 
properties. One the basic features 
research methodology the isola- 
tion and control variables. Much 
the literature wood technology 
suggests that heritable variation 
wood properties has 
been given little consideration. 
Whereas students animal physiology 
are careful use selected and inbred 
lines mice, rats, hamsters for 
their studies, most wood studies have 
been conducted with knowledge 
the amount heritable variation pres- 
ent the group trees used. hope- 
ful beginning was made Italy (16), 
where the wood properties certain 
poplar clones are being studied. The 
clone, course, exhibits heritable 
group trees derived from single 
tree vegetative other than sexual 
reproduction. This the basis for the 
uniformity such clonal varieties 
Gravenstein apples Elberta peaches. 

The wood researcher with genetic 
bias can not only eliminate the genetic 
variable his material; may, 
occasion, deliberately introduce it. 
might, for example, wish assess the 
importance cellulose content for 
strength properties, and use clones 
known different cellulose content 
his study. 


Summary 


have solid evidence that basic 
wood properties exhibit heritable vari- 
ation which makes genetic improve- 
ment wood quality practicable. The 
relatively long time required grow 
forest crop makes necessary select 
tree improvement goals which are 


likely, because their fundamental 
nature, retain their importance for 
years. This means that goals 
improvement basic wood proper- 
ties must chosen with care, and 
with more than current knowledge 
the relationships between these proper- 
ties and the desired qualities the 
end products. believe that this analy- 
sis presents forest geneticists and wood 
technologists challenge fruitful 
collaboration. 
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RECENT PROGRESS 


YOUNGS 


Chairman, FPRS Division Anatomy and 
Fundamental Properties 


search the basic physical and 
mechanical properties wood make 
that arbitrary limitations 
placed the coverage attempted 
restricted work published 1955 
later dealing directly with physical 
mechanical behavior wood and 
factors that affect such behavior, Time 
requirements have necessitated that 
arbitrarily terminated with those 
publications available the reviewer 
the end 1960. Theses have not 
been included, because expected 
that most the significant work re- 
ported theses and other unpublished 
material has been, will be, pub- 
lished, and thus made more readily 
available other interested persons. 
References work the standard 
strength and related properties clear 
wood have been restricted that done 
the United States Canada 
woods native those countries. Other- 
wise, geographic political limita- 
tions have been imposed, the only limi- 
tations being the availability 
nificance information. Restriction 
work done directly wood done 
full cognizance the many ad- 
vances wood research that develop 
from are related research other 
fields, The space available prohibits 
extension the review related 
contributing fields. Many references 
such work will found 
tions cited. 


Density and Structure Wood 


The relationship wood structure 
the physical and prop- 
erties wood basic under- 
standing the properties themselves. 
During recent years, increasing inter- 
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Understanding the Physical and 
Mechanical Properties Wood 


PERPENDICULAR 
TOUGHNESS 


—EVALUATION WOOD STRENGTH 


THE KEY WISER STRUCTURAL USE WOOD 


TENSION PARALLEL 


~ 


EVALUATION the strength properties small, clear specimens provides basis for 


efficient utilization wood species. 


est has developed the study wood 
structure and density indices 
other properties and aids evalua- 
tion wood quality and variability. 

The increment core technique has 
proved its value means survey- 
ing wood density and other indices 
quality standing timber 
has been used extensive survey 
the principal pine species Mis- 
(201) and presently being 
used the basis for more extensive 
survey western timber species. 
relationship between specific gravity 
cores taken breast height and mean 
specific gravity the trunk has been 
established (329). 

Most the work wood density- 
structure relationships and their vari- 
ability has been concentrated the 
pines and Douglas-fir. There has been 
limited work few other species. 
Scotch pine (61), slash pine (176, 
198, 250, 355), loblolly pine (343, 
355, 356), and Douglas-fir (71, 72) 
have been studied. The relationship 
rate growth wood density has 
been investigated red pine (233) 
and the southern pines (238). com- 
prehensive analysis growth charac- 
teristics and regional 
strength and density Douglas-fir has 
indicated three broad growth regions 
that differ average density and 
strength the wood produced (57). 
The relationship between specific grav- 
ity and percentage summerwood 
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wide-ringed Douglas-fir has been ob- 
served linear over wide range 
summerwood content (290) and 
generally independent zone 
origin (289). Age the tree the 
time the wood formed also appears 
affect the relationship between spe- 
cific gravity and summerwood percent- 
age Douglas-fir (196, 257) and Cor- 
sican pine (257). The rate growth 
was observed have greater effect 
than summerwood content density 
western hemlock (334). 

Work this area hardwoods has 
been more limited. review 
growth-quality relationships 
woods has pointed out 
tures the effects growth and sil- 
vicultural practices the character- 
istics wood for strength, cabinet- 
making, and other uses (234). Den- 
sity the wood white ash has been 
observed affect mechanical proper- 
ties more than rings per inch sum- 
merwood content (158). Density 
the wood European beech has been 
shown depend more proportion 
vessels than age, ring width 
site (73). 

Several important factors affect the 
relationship wood structure 
and properties the wood (50, 51, 
316, 325). Increasing strength requires 
increasing fiber length and overlap for 
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This review indicates 
some the paths fol- 
lowed and some the 
made recent 
years researchers work- 
toward more com- 
understanding the 
and mechanical 
that will give 
concept the 
and diversity re- 
earch this area and 
suggest avenues 
merit further explora- 
ion. 


utilization cell-wall mate- 
tial increasing the strength the 
bond (1). Early-wood 
wood species have been shown differ 
their load-deformation characteris- 
tics tension (115, 117). The trans- 
verse anisotropy wood func- 
tion wood structure has been studied 
with respect its influence shrink- 
age and drying characteristics (275). 
Acetyl content (140) and properties 
cellulose and hemicellulose (141) 
have been shown affect the tensile 
strength hardwoods. 

There has been considerable inter- 
est methods determining density 
gross wood and wood substance 
(125) because the importance 
wood density index wood 
quality. This interest has led the 
evaluation impregnation methods 
(97, 327), microscopic examination 
(173), and surface profile measure- 


ments (189), means determining 
wood density. 

Other factors related growth 
characteristics that have received atten- 
tion are the juvenile core conifers 
(235), spiral grain (65, 135, 217), 
and growth stresses (164). Some sig- 
nificant work compression wood 
(244, 245) and tension wood (91, 
177) will discussed greater 
length connection with their effects 
mechanical properties. 


Wood-Moisture Relations 


The various aspects the relation- 
ship between wood and water have 
researchers since the early days 
scientific study wood, Many sig- 
nificant questions remain unanswered. 
extensive bibliography work 
this area has been prepared (157), 
and various phases the interaction 
between wood and moisture have been 
analyzed (112, 313). The effects 
brium moisture content have been 
studied (211). Broadly, the basic stu- 
dies wood-moisture relations may 
subdivided into sorption 
movement liquids through wood, 
and studies the shrinkage and swell- 
ing that are associated with changes 
moisture content the cell walls 
wood. Each these areas will 
treated separately, although recog- 
nized that they are closely interrelated. 

Sorption Studies: The sorption 
moisture wood has been subject 
research several laboratories dur- 
ing the past few years. Detailed stud- 
ies the sorption characteristics 
Araucaria klinkii and Eucalyptus reg- 
nans have been conducted (12, 13, 
14, 15, 16, 17). These have indicated 
that the total sorption water dry 
wood may considered the sum 
the sorption individual constituents. 
regnans, slightly less than one- 
half the sorption due cellulose, 


about three-eighths due hemi- 
celluloses, and somewhat more than 
one-eighth due lignin (40, 41, 
42). Work other species has indi- 
cated that between one-third and one- 
half the total sorption due 
hemicelluloses (263, 265). Other as- 
pects the relationship sorption 
chemical and 
uents also have been explored (259, 
260). 

The equilibrium moisture content 
and rate approach equilibrium 
the adsorbing wood appear 
greater when larger vapor pressure 
interval involved, but the rate 
approach equilibrium de- 
crease sharply high vapor pressure 
levels (12, 13, 14, 15, 16, 17). Stud- 
ies the effect temperature and 
initial moisture content the heat 
wetting and the heat sorption (129, 
130) have been interpreted indicate 
that strong binding sites made avail- 
able rupture secondary linkages 
during adsorption not lose their 
water readily during desorption. 
Further, the number strong bind- 
ing sites appeared decrease with 
increasing temperature, which 
would explain the decreased hysteresis 
higher temperatures (127). Malm- 
quist (187) advanced space theory 
sorption that checked closely with 
sorption measurements 
klinkii. 

Data equilibrium moisture con- 
tent, fiber saturation point, sorption 
hysteresis, and other wood-moisture 
characteristics several species have 
been gathered (99, 293). Species dif- 
ferences hysteresis have been attrib- 
uted differences development 
reversible hydrogen bonds between ad- 
jacent cellulose molecules. Woods rich 
than woods poor them (292). 
Equilibrium moisture content data have 
been extended temperatures the 
range from 100° 130° (214). 


— 


APPARATUS used for evaluating the effects temperature and mois- 
ture content the mechanical properties wood: testing chamber; 
testing machine; air-conditioning unit; ducts for carrying air 
and from test chamber; steam heating coil; electrical resistance 


heaters; control bulb for resistance heaters; steam spray; vari- 


able-speed blower; dampers; and load bar. 
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BASIC INFORMATION the relationship between 


content 
and electrical resistance wood has made possible rapid, on-the- 
site determination wood moisture content. 
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Apparatus developed for 
therms and hysteresis (147, 155). 
Studies adsorption swelling and 
nonswelling systems (294) and esti- 
mation methods for the fiber satura- 
tion point wood and paper (302) 
have led the observation that iso- 
therms can extended nearly 100 
percent humidity swelling meas- 
ured various humidity levels and 
water. Analysis differences between 
intersection points determined from 
strength data and those determined 
from shrinkage data has indicated that 
mechanical intersection may 
determined their relationship the 
ratio air-dry green mechanical 
property values (330). correlation 
between shrinkage intersection point 
and equilibrium moisture content 
any given relative humidity has been 
established for several species (126). 
The kinetics sorption and sorption 
hysteresis have been related speci- 
men thickness (37, 272). 

has been observed that heavy 
doses radiation that exceed about 
million rad are needed produce 
Sitka spruce (76, 232). Scotch pine 
treated with sodium chloride 
shown marked increase sorption 
isotherms humidities above per- 
cent (85). Total absorption its 
variability have been shown 
greater than heavier wood 
species (170). 


Moisture Movement: Studies 
the movement moisture 
liquids and gases general) through 
wood have continued develop bet- 
ter understanding the phenomena 
involved. Analysis various studies 
has led development explana- 
tory hypothesis (165). 

Diffusion coefficients for water 
cellophane were observed increase 
experimentally with fractional water 
volume (297, 298). Bound water 
fusion into wood the fiber direction 
appeared controlled vapor 
pressure and proceed jumps 
single molecules from one adsorption 
site another greater attractive 
force rather than mass liquid move- 
ment (296). Coefficients bound 
water diffusion across the grain were 
indicated about one-third 
one-half those for diffusion the 
grain direction, with radial movement 
roughly percent greater than tan- 
gential movement (295). Experimen- 
tally determined values for vavor dif- 
fusion the longitudinal direction 
were about one-half great previ- 
ous theoretical determinations, while 
experimental values for 
vapor diffusion were about one-thir- 
tieth great previous theoretical 
values (314). Transverse diffusion 
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values obtained with carbon dioxide 
appeared provide good basis for 
prediction transverse moisture dif- 
fusion coefficient low levels 
moisture content (314). Greater tem- 
perature sensitivity radial than tan- 
genital diffusion coefficient beech 
was attributed the greater impor- 
tance vapor movement than 
bound water movement the radial 
direction (286). 

Permeability air small cubes 
pine was observed decrease from 
the outer the inner sapwood and 
with increasing height the tree, but 
showed consistent relationship for 
the three principal axes (32). Sum- 
merwood and springwood pine 
sapwood showed appreciable differ- 
ence permeability liquids but 
summerwood was less permeable than 
springwood pine heartwood (31). 
This same study also indicated that 
liquids can pass radially through ray 
tracheids but not through ray paren- 
chyma. Longitudinal permeability 
air the more permeable hardwoods 
was observed depend size and 
number vessels when the vessels 
were not occluded tyloses gum 
deposits (288). Studies the effects 
nits and pit structure 
movement indicated that pits are not 
aspirated pressure normal sap 
flow but may aspirated higher 
pressure (102) and disclosed certain 
aspects the effects fine structure 
pits (47). Various factors soft- 
wood structure that relate water 
movement have been reviewed (331). 


Polar liquids and those low molec- 
ular weight were observed 
trate wood most readily (170). Other 
investigations have led additional 
information permeability and mois- 
ture movement wood (81, 83), 
movement chemicals wood (30, 
55), and electrodiffusion (22). The 
text prepared Crank (46) presents 
much the mathematical background 
diffusion studies and computations. 


Swelling and Shrinkage: Studies 
wood with changes moisture con- 
tent below the fiber saturation point 
have continued explore both the 
anisotropy dimension changes and 
the factors that affect the amount 
dimensional change. 

The fundamental cause 
age anisotropy still undetermined, 
although several investigators have 
contributed better understanding 
various aspects the phenomenon 
relates wood structure, One 
series studies (26, 27) has indi- 
cated significant effect thickness 
and degree lignification the mid- 
dle lamella. Another (23) has indi- 
cated for several hardwoods sig- 
nificant relationship amount tan- 


gential shrinkage percentage ves- 
sel tissue but not number radial 
middle lamellae. Factors cell wall 
structure, such differences fibril 
angle between radial 
walls and distribution and orientation 
active hydroxyl groups, have 
indicated the principal cause the 
anisotropy (202). 

for the question the 
restraining effect rays, has 
suggested that dimension changes are 
primarily attributable the 
prosenchyma, that the effect 
However, has been observed 
rays red oak and beech shrank ‘ess 
radially than the longitudinal 
and did appear restrain age 
the wood (194, 195). also has 
been observed that transverse 
tropy was reduced, but not 
separation from the ray 
Tangential shrinkage 
parts Douglas-fir and western 
cedar annual rings has 
gated (67). 

Spruce samples have been observed 
ratio tangential radial swelling 
with increase sample size (328). 
given dimension, swelling increased 
with increasing temperature. single 
type specimen, inches long the 
grain direction, has been proposed for 
determining species shrinkage charac- 
teristics (131), Previously steamed 


wood exhibited reduced 


moisture content well reduced 
shrinkage and swelling (162). Several 
investigators have studied the effects 
temperature (226) and external pres- 
sure (199, 228, 249) 
characteristics. 

has been observed that liquid am- 
monia swells wood more rapidly than 
does water (300). also has been 
observed that wood swells more 
water than various aliphatic alco- 
hols, swelling being related molec- 
ular weight and surface tension 
the liquid (169, 172). Degree 
swelling has been related heat 
wetting (101). has been suggested 
that degree swelling related 
the extent that liquid water, alone 
association with dioxane, able 
associate with wood substance through 
hydrogen bonding (219). Swelling 
pressure measured radially tangen- 
tially while swelling was allowed 
proceed freely right angles that 
direction has been estimated about 
1,400 pounds per square inch (109). 
Under completely 
tions, transverse swelling 
estimated about 11,000 pounds 
square inch (315). 
changes have been observed X-ray- 
scattering diagrams shrinking wood, 
which may indicate irreversible changes 
cell wall microstructure (8). 
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Mechanical Properties Wood 


Research the mechanical proper- 
ties wood has progressed along 
several lines, which may grouped 
for purpose discussion clear-wood 
properties, 
properties, factors 
ngth, and methods test. Much 
work has been directed toward 
for the more efficient use 
engineering material, al- 
igh considerable information has 
understanding the structure 
wood and its behavior under 
variety use conditions. 


lear-Wood Strength Properties: 
properties small clear 
utilization. Studies hardwoods 
included work tanoak (241, 
274), California white oak (240, 
Oregon white oak (240), 


black oak (273), Gulf 


(237), and several Hawaiian 
hardwoods (350). Studies 
woods have included Douglas-fir (57), 
noble fir (239), slash pine (159), 
ponderosa pine (58), Coulter pine 
(54), Monterey pine (44), and red- 
wood from (350). 


Although not possible report 
all recent work clear-wood strength 
properties published countries other 
than the United States, interest 
note recent compilations such 
data issued Canada (133) and 
Great Britain Recent work In- 
dia has produced data variability 
and its application sampling (278). 


Elastic Properties: Work the 
area elastic pro wood has 
included studies the orthotropic be- 
havior wood tension and com- 
pression (6, 77, 78, 267, 338, 339, 
340, 341) and shear (266). Other 
work has studied elastic aspects the 
bending wood beams (268) 
applied equation obtain 
tension and compression stress-strain 
characteristics the elastic range 
bending beam (284). Typical features 
high elastic deformation 
mers have been observed the elastic 
behavior several wood species 
compression parallel the grain 


(107). 


Creep and Stress Relaxation: Re- 
cent developments the field poly- 
mer science have provided the basis 
for better understanding the time- 
mechanical properties 
such materials and have indicated ap- 
proaches similar studies wood. 

has been observed that the ability 
wood damp vibrations rela- 
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tively constant over wide frequency 
range but affected moisture con- 
tent and grain angle (243). Further 
studies have indicated that the recover- 
able component creep strain about 
that expected linear visco- 
elastic material while the flow com- 
ponent non-Newtonian nature. 
higher temperature, creep accelerated 
and the flow component approaches 
Newtonian behavior. Creep tension 
parallel grain has been observed 
stress levels low percent 
the tensile strength (136, 137). The 
inflection point which dead-loaded 
beams begin fail has been observed 
increase its ratio initial deflec- 
tion stress level decreased (43). 


Studies creep shear indicated 
that strains with retardation times 
several hours few days developed 
and recovered about the same rate, 
confirming the applicability Boltz- 
superposition principle (88). 
Mechanical conditioning high poly- 
mers has been attempted remove the 
flow component (87). Relative creep 
wood allowed dry under load 
has been observed least twice 
that wood under load constant 
moisture content (4). Increase tem- 
perature has been shown increase 
creep rate appreciably (138, 163, 178, 
349). Further studies have explored 
other aspects the flexural creep 
wood beams (269, 309) well 
creep compression perpendicular 
the grain (148). Assumption con- 
stant limiting strain has formed the 
basis for predicting the strength 
wood under long-time loading (317, 
344), although other studies have cast 
some doubt the concept limit- 
ing strain. 


Factors Affecting Strength: Tem- 
perature and Moisture 
flexural modulus elasticity and speed 
sound ovendry spruce have been 
observed decrease linearly with in- 
cerasing temperature over the range 
from —40° +40° (145). In- 
ternal friction has been shown in- 
crease with increasing moisture content 
over most the hygroscopic range 
(243). Torsional rigidity several 
types cellulosic fibers decreased with 
increasing moisture content (197). 
Izod impact strength several wood 
species showed maximum mini- 
mum, depending species, the 
content (156) and increased with in- 
creasing temperature from 90° 
(282). Wood has been shown in- 
crease strength with decreasing tem- 
perature below the freezing point (63, 
79). Several studies have provided 
chanical properties related tem- 
perature and moisture content, with 
the object help explain the drying 


DETERMINATION the physical and 
structural characteristics increment cores 
quality relationships. 


behavior wood (33, 36, 74, 149, 
229, 349). 


Duration Heating.—Little has 
been done during recent years ex- 
tend the work MacLean (185). 
Other studies have shown that usual 
kiln drying conditions ordinarily have 
little effect strength properties 
untreated wood (45, 62, 301). few 
other studies this area have been 
reported (49, 143, 181, 218). 


Repeated and 
ing compression parallel grain 
percent compressive strength has 
been shown have significant ef- 
fect compressive strength (310), 
but loading near the maximum load 
reduced strength significantly (336). 
series 100 cycles loading and 
unloading tension parallel grain 
stress levels from percent 
tensile strength produced signifi- 
cant reduction tensile strength 
modulus elasticity (123, 124). 


Chemicals and has 
been observed that the strength reduc- 
tion produced various organic 
liquids was related the amount 


MODERN MECHANICAL testing equipment 
facilitates evaluation the strength proper- 
ties wood. 
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swelling produced (168, 169, 171). 
Polyethylene glycol used dimen- 
sional stabilization agent had effect 
toughness Sitka spruce and 
duced flexure and abrasion resistance 
about line with the bulking pro- 
duced (299). Boliden salt and Molenit 
were observed reduce compressive 
strength some Japanese species, but 
creosote and pentachlorophenol did 
not (213). 

Fungal Deterioration.—Studies 
this area have included investigation 
strength losses produced basswood 
(64) and effects some specific fungi 
wood strength (225, 332). Fungal 
deterioration very small weight los- 
ses was observed reduce strength 
markedly several species (134). 

studies conducted date have indi- 
cated that rather large does radia- 
tion, perhaps about megareps, are 
required produce significant reduc- 
tion most strength properties (68, 
132). work this area wood 
and polymers has been reported (28, 
121, 291). 

Density and 
this area has explored the relationship 
various elastic constants density 
and summerwood content (344) 
and the relationship compressive 
strength grain angle (281). Other 
work has explored the effects press- 
ing wood subsequent failure 
compression perpendicular the grain 
(220). Techniques for studying tensile 
strength and failure related fiber 
structure have been developed (35). 


Abnormal 
wood may constitute serious defect 
coniferous species because 
abnormal shrinkage characteristics and 
its high density that out line with 
the usual strength-density 
ships. Work done Canada indicates 
that the specific weakness this wood 
may only revealed the dry condi- 
tion (244, 245). Studies tension 
wood cottonwood have indicated 
that has higher density, stiffness, and 
toughness but lower strength com- 
pression parallel grain than typical 
wood (91, 177). 


Optical, Frictional, Thermal, and 
Electrical Properties 


Relatively little work has been done 
optical, frictional, thermal, and 
electrical properties recent years. In- 
frared radiation was observed pene- 
trate deeper and more uniformly into 
three softwoods than 
visible light (29). Other studies have 
explored the reflection 
sion infrared rays Indian wood 
species (210). 

Rolling friction between balsam fir 
and surfaces steel polytetrafluor- 
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ethylene was related the physical 
properties the wood, but sliding 
friction was related also the chemi- 
cal nature the nonwood surface (7). 
Wood-to-wood coefficient friction 
was observed depend 
pressure manner similar metals 
(308). 

few investigators have reported 
studies specific heat (66, 95, 
96), thermal conductivity (120, 154), 
and thermal expansion (221, 222, 
303). 

resistance wood has 
been studied water-saturated wood 
(106) and function strain 
compression parallel grain (105) 
and temperature (52). Dielectric be- 
havior was shown three types, 
corresponding three types sorp- 
tion (319, 320). Dielectric properties 
have been related wood density 
(251) and moisture content (323). 
Treatment with creosote, paraffin, and 
other materials increased dielectric 
breakdown strength several wood 
species (253). 


Vibration Characteristics 


Studies the vibration characteris- 
tics wood, mainly 
quency and internal friction, have been 
considerable interest recently 
possible basis for nondestructive evalu- 
ation stiffness and strength wood 
members. Much the basic theory 
vibration presented recently re- 
vised text (324), and review 
vibration methods they apply 
nondestructive testing wood has 
been prepared (180). 

Most the work vibration 
wood has involved flexural vibration 
because the relatively ex- 
perimental arrangement than 
quired for longitudinal vibration, even 
though the computations are simpler 
and the complicating factors less 
consequence longitudinal vibration. 
method has been developed for 
measurement rate decay free 
longitudinal vibrations (113). Dy- 
namic modulus elasticity has been 
greater than static modulus (191) and 
about percent greater after correction 
for shear (152). Shear and rotary in- 
ertia will influence flexural vibration, 
and methods consider these factors 
have been presented (84, 93). Dy- 
namic modulus elasticity, especially 
when related logarithmic decrement, 
has been shown provide reason- 
able estimate modulus rupture 
small spruce beams (114). Vibration 
methods have been used follow 
changes modulus rigidity 
wood exposed chemical treatments 
(209). ultrasonic pulse technique 
has shown good correlation with 


strength compression parallel the 
grain and indicated possibilities for de- 
tecting grain deviations (179). 


Radiation Methods 


With the advent nuclear physics 
and further understanding radioac- 
tive isotopes, increased interest has 
developed the use 
methods for nondestructive evaluatior 
wood quality. The major radiation 
methods interest wood research 
are those involving X-rays, beta rays. 
and gamma rays. X-ray methods 
photographic fluoroscopic 
techniques, have been used for exami 
nation logs, lumber, and laminate: 
wood. Cost and time factors, addi 
tion technical difficulties, however 
have limited the development 
methods. Most the recent work. 
consequently, has been concentrated 
exploring the possibilities beta-ray 
and gamma-ray techniques. 

general, both beta-ray and gam 
ma-ray studies have indicated possibil- 
ities for determination either density 
moisture content the other 
known. appears, however, that 
independent determination one 
them required. Beta-ray transmission 
has been used determine moisture 
content veneer (25, 215) and par- 
ticle board (215). 
method which scans increment cores 
with transmitted beta rays has been 
used study variations density 
portions growth rings softwoods 
(34, 252). Variation density dif- 
ferent parts compressed wood has 
been determined impregnation 
the wood with oil that contains radio- 
active phosphorus before compression 
(354). Beta-ray backscatter has not in- 
dicated much potential transmis- 
sion for wood density determinations 
(184). Gamma-ray transmission has 
been used measure moisture distri- 
bution disks (104) and detect 
defects logs and stacks boards 
(231). Gamma-ray backscattering has 
been used measure moisture content 
wood chips (119) and being in- 
vestigated for detection decayed 
crossties (2). Some general reviews 
the applicability tech- 
niques provide additional information 
this area (21, 75, 175). 


Test Methods 


Recent work test methods has 
progressed along several lines. Some 
the work that might included 
this category already has been men- 
tioned; for example, the work vi- 
bration and radiation methods. Other 
studies have investigated 
pects the standard strength 
tion small clear specimens, factors 
that affect the results, the use elec- 
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trical resistance strain gages, and brittle 
lacquer techniques, sampling 
dures, and specimen size effects. 

Tension test methods have been re- 
viewed (190) and new tension- 
specimen suggested 
Techniques for testing individ- 
vil fibers tension have been devel- 
(115, 117, 285). new 
has been suggested 
problems specimen distor- 
(193). The standard block shear 
has been observed give results 

mparable those the panel shear 
(216). notched-beam shear test 
been proposed (255). method 
evaluate Poisson’s ratios has been 
(270). The standard hard- 
test has been made semi-automatic 
adaptation differential trans- 
(271), and microhardness 
ethod for individual fibers has been 
(230). Specimens evaluate 
mechanical 
operties wood have been investi- 
cated (24, 229). Other work has in- 
estigated various aspects the impact 
ending test (160, 277, 353) and the 
toughness test (53, 59). Specimen 
size effects have been evaluated (280, 

Methods sampling timber eval- 
uate its strength and related properties 
and inherent quality have been the 
subject statistical study (98, 242). 
The increment core technique has come 
prominence for wood quality 
evaluation and receiving widespread 
application means doing this 
over large areas growth (200, 201). 

Studies the performance 
bonded electrical resistance gages have 
indicated several areas application 
and precautions observed their 
use (5, 254, 287, 348). Brittle-lacquer 
techniques have shown promise for in- 
dicating strain development within the 
elastic range (48, 92, 186). Related 
studies the applicability photo- 
elasticity have been reported (100, 
153). 

What might better considered 
method analysis than method 
test has made possible determine 
internal stresses any point the 
cross section piece wood (351). 
This method designed especially for 
use analyzing drying stresses, but 
may also used for analysis stresses 
developed result any internal 
restraint shrinkage swelling. 


Outlook 


This review has surveyed briefly 
some the developments and progress 
made during the past years striv- 
ing toward better understanding 
the physical and mechanical properties 
wood, their significance, and their 
Much the work 
holds considerable promise for the 
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future. Studies the interrelationship 
between growth conditions, wood 
structure, and wood properties should 
continue develop information that 
significant both forest manage- 
ment and forest utilization quality 
the finished product becomes least 
important quantity production. 
demands for more efficient use 
wood increase, will demands for 
methods nondestructive evaluation 
the particular properties wood 
that are most important for various 
end uses also increase. This indicates 
further emphasis the growing need 
for means nondestructive evaluation 
level accuracy consistent with 
use requirements. also indicates the 
need for sounder basic understand- 
ing the physical and mechanical 
behavior wood under wide va- 
riety conditions and the effects 
treatments and conditions use 
such behavior. Wood constantly be- 
ing compared and placed into compe- 
tition with materials that have 
impressive history scientific and en- 
gineering research support and 
guide their use. important, there- 
fore, that the traditions surrounding 
the use wood supplemented and 
substantiated body scientific 
and engineering information that will 
provide basis for its most effective 
use. 
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that relatively stable radiata 
bark extracts can prepared and satis- 
factorily converted bark extract-for- 
maldehyde resin during the actual 
pressing particle board. This work 
has now been extended include the 
preparation other bark 
which also have been used prepare 
similarly bonded particle boards. 


Bark Extracts 


the western region the United 
States, logical consider pon- 
for source bark extract, Another 
species interest tanoak (Litho- 
corpus densiflorus Rehd.), since this 
might expected provide ex- 
tract that would form resin reac- 
tion with formaldehyde. addition, 
solvent seasoning were 
developed commercially, could 
value have further outlet 
for this bark. 


Preparation: Samples tanoak 
bark and run-of-mill and fresh pon- 
derosa barks were obtained. The run- 
of-mill bark was screened remove 
the fines passing screen with 
holes. After each lot bark had been 
air-dried, was pulverized two 
passes through hammermill. typ- 
ical screen analysis the comminuted 
bark was: 
mesh number: +10, +20, +40, 
+60, +80, +100, +200, and —200; 
percent weight, respectively: 
26.7, 6.2, 6.4, 16.0, and 
2.8. 

the basis experiments already 
reported,” relatine the use aque- 
ous sodium carbonate extractant and 
the addition sulphite increase 
extract stability, pulverized bark was 
extracted from 70° 80°C. after 
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Bonding Particle Boards 


University California Forest Products 


Extracts from ponderosa, 
tanoak, and Douglas-fir 
were used bond particle 
boards. Tanoak produced 
highest extract yield, but 
was the most unstable. 
Physical properties 
boards made with 
ponderosa and tanoak 
extracts were close those 
boards made with 
urea-formaldehydes. 


addition 2.0 percent sodium car- 
bonate (oven-dried bark basis). The 
bark slurry was held the extraction 
temperature for minutes, filtered, 
and washed the same temperature 
stirring the filter cake water for 
five minutes. The wash liquor, from 
which the bark had been removed 
filtration, was then used extracting 
another lot bark, and on. 

mixture 0.25 percent sodium 
bisulphite and 0.25 percent sodium 
sulphite (oven-dried bark) was added 
filtered extracts which were ob- 
tained previously described, and 
the extracts were concentrated under 
reduced pressure from 35° 45°C. 
climbing film evaporator. The 
concentrated extract was stored for 
future use. 

extract was also prepared from 
Douglas-fir bark fraction 
472) but the filtering procedure was 
particularly difficult this case. 


ratios are: 


Yield, Liquor- 
percent bark 
Bark O.D. bark Ratio 
Fresh 12.8 5:1 
Tanoak 22.0 5:2 
Douglas-fir fraction (Silvacon 
United States Plywood Corporation, 


Redding, Calif., supplied the ponderosa pine 
bark and wood particles used this study; the 
Union Lumber Company, Fort Bragg, Calif., 
the tanoak bark; the Weyerhaeuser Company, 
Tacoma, Wash., the Silvacon 472; 
American-Marietta Company, Seattle, Wash., the 
AMRES 7504. 


Reprints available. Circle 


WITH BARK 


Laboratory, Richmond, California 


Preparing and Testing Boards 


Preparation: Wood particles, 
prised that fraction 
milled ponderosa wood passing 
10-mesh and retained 16-mes 
screen were tumbled 
mixer while mixture bark extra 
and wax emulsion was added from 
spray-gun. The extract had 
content indicated the Table, 
and the wax 
contained percent solids. 
After spraying, the particles were 
tumbled the mixer until the mois- 
ture content was reduced within 
planned range. 

calculated amount paraformal- 
dehyde was blended into the board 
furnish just prior forming the mat 
10.5-inch square deckle box, 
means the technique already de- 
scribed.* furnish moisture content 
percent the time consolidate the 
mat the planned caliper was 
respectively, Other conditions press- 
ing are included the table. 


rer 


Testing: After the boards were 
removed from the press, they were 
conditioned 72°F. and percent 
relative humidity for least two days 
before testing. Three 2.0-inch 10.0- 
inch strips were cut from the central 
area each board for determining 
breaking loads National Forge 
compression testing machine. 0.24- 
inch per minute loading rate and 
inch span were used. The thickness 
each was measured the point 
the load was applied, and after 
the strip had been broken each half 
was cut into 3.5-inch piece. All 
those pieces were used obtain data 
necessary for determination mois- 
ture content density and water absorp- 
tion time testing. The water 
absorptions were determined ambient 
temperature with water head 


B., Leonard, H., and Nichol!s, 
1960. Forest Prod. Jour. 10(5):263. 

8 Anderson, A. B., and Fearing, W. B. 19 
Forest Prod. 10(5):234. 

1911. Dept. Agr., Forest Service 
Bull. No. 75. 

See Footnote 
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inch and without sealing the edges 
the samples. 


Data the physical 
boards are included the Table. 


Discussion 


the basis results 
reported the extraction 
ponderosa 
low. number reasons could 
acc unt for this, and undoubtedly the 
edure for obtaining bark extracts, 
described, does not give 
coi extraction. seemed likely, 
ever, that appreciable amount 
-xtractable substance was longer 
av. lable from the run-of-mill bark. 
Ths was due its subjection, after 
felling, conditions which would 
res partial leaching and loss 
both through chemical 
within the bark. The per- 
cert increase obtained when ponderosa 
bark from recently felled trees was 
confirmed the belief that this 
exiract. 

Not only did tanoak bark give 
higher yield extract than did pon- 
derosa bark, but also permitted the 
favorable liquor-bark ratio because 
the tanoak bark extract was its rela- 
tive instability. This was evidenced 
the fact that within hours, extract 
exposed air formed surface film 
skin insoluble material. 


Board formation: 
boards are bonded with bark extract- 
formaldehyde resin, this study, 
the conditions under which the resin 
formed are those used for pressing the 
board. Thus cannot assumed that 
the optimum conditions for pressing 
particle boards bonded with urea-for- 
maldehyde resins, for example, will 
also the optimum when the bond- 
ing agent bark extract-formaldehyde 
resin. 

achieve bond between particles, 
obvious that they must virtually 
contact with droplet bonding 
agent between them before resinifica- 
tion occurs. Furthermore, the droplet 
must have flow properties some stage 
order achieve effective noint 
adhesion between particles. ensure 
that particle contact 
formation the mat was consolidated 
rapidly 
ticle and should penetrate min- 

The droplets bonding agent 
should the surface the par- 


See Footnote 2. 


rd, 1950. Paper Trade Jour., April 
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DATA PARTICLE BOARDS* 


Moisture, Percent Density Modulus Water 
Rupture, Absorption 

Board No. press test gm./ce. psi Percent/24 hr. Typet 
20.3 6.3 0.67 1994 38.9 a 
17.5 6.1 0.66 2125 48.4 a 
12.5 5.6 0.69 1873 65.5 a 
ae 27.8 6.2 0.71 2215 32.8 b 
23.6 6.2 0.70 2379 31.7 b 
36, 37__ ‘4 sua kee 17.9 6.3 0.69 2462 35.2 b 
14.8 5.8 0.70 2640 38.5 b 
46, 47____ = n 13.9 4.8 0.67 2580 23.5 e 
10.6 5.1 0.69 2695 24.4 
26, 27_ 22.4 6.6 0.69 2102 49.8 d 
28, 29__ _ 18.7 6.6 0.67 1739 67.8 d 
42, 43__ 27.9 6.7 0.65 1556 36.0 e 
18.0 6.2 0.68 2190 34.2 e 


*Press temperature, 320 F.; pressing time, 12 min.; nominal caliper, 0.48 in. to 0.50 in.; and consolidating 


pressure, 400 psi. 


Extract or resin solids, 6.0 percent of O.D. wood; paraformaldehyde, 6.0 percent of O.D. 


extract; and wax (Paracol 404-N), 1.0 percent of O.D. wood. 

tResin type: a, run-of-mill P. ponderosa bark extract, 23.5 percent solids; b, fresh P. ponderosa bark 
extract, 19 to 21 percent solids; c, urea-formaldehyde (AMRES 7504), 41 percent solids; d, tanoak bark 
extract, 15.3 percent solids; and Douglas-fir bark fraction (Silvacon 472) extract, 17.7 percent solids. 


imum degree. extract has very 
low viscosity, which does not increase 
rapidly with increase concentration, 
will tend penetrate into the par- 
ticles instead remaining the sur- 
face. rough indication the degree 
penetration can obtained 
individual 
after spraying. the highly colored 
bark extracts have 
nificantly into the particle, more con- 
centrated extract should employed. 
Although the bark extracts used 
this study were not concentrated 
they could have been 
amount penetration was observed. 


The flow properties extract drop- 
lets during their conversion resin 
clearly will depend upon such points 
the nature the complex mixture 
chemical substances the extract, 
the reactivity this mixture toward 
formaldehyde temperature, 
amount moisture present. Once 
extract has been prepared, there 
appropriate amount formalde- 
hyde available, the pressing time 
adequate, and the press temperature 
high enough, probably the most im- 
portant variable examine mois- 
ture content time pressing. 

the moisture content the board 
mat too high, there will 
dency for extract droplets spread 
too thin; too low, there could 
tendency for resin cure occur 
without flow. 


Results: comparison data 
the Table, evident that fresh pon- 
derosa bark led better boards than 
did run-of-mill ponderosa. 


Also will seen for the board 
bonded means extract from fresh 
ponderosa bark that, the moisture 
content the board furnish was re- 
duced, the modulus rupture 
creased and that the best results ap- 
proximate those obtained for boards 
resin, 

When boards were bonded with 
tanoak bark 


sin, the moisture content the 
board furnish was decreased, the mod- 
ulus rupture also decreased. This 
trend, the reverse that associated 
with the use extract from fresh 
ponderosa bark, may characteristic 
tanoak bark extract could have 
arisen from extract instability both. 
Perhaps the extract sufficiently un- 
stable air for have deteriorated 
during the procedure used, 
ously outlined, obtain board fur- 
nish different moisture contents. 


Boards bonded means extract 
from Silvacon 472 not appear 
compare favorably with the best ob- 
tained the use other extracts. 


Summary 


Ponderosa and tanoak barks well 
the Douglas-fir bark fraction Sil- 
vacon 472 were extracted with hot 
aqueous carbonate provide extracts 
that were used bonding particle 
boards. Fresh ponderosa bark was 
better source extract than run-of- 
mill ponderosa bark. The highest ex- 
tract yield was obtained from tanoak 
bark, but this extract was the most 
unstable. 


Physical properties the boards 

were determined. The boards 
onded optimum moisture content 

extracts from fresh ponderosa and 
tanoak barks had moduli rupture 
closely approximating those obtained 
for boards bonded with urea-formal- 
dehyde resin, but the synthetic resin. 
bonded group had lower water ab- 
sorption. 

For boards bonded means 
extract from fresh ponderosa bark, 
the moisture content the board fur- 
nish was reduced from 
cent, modulus rupture increased, 
whereas when extract 
bark was used, the moisture content 
the furnish was reduced from 
percent, modulus rupture de- 
creased, 


This study continued 
order obtain additional data. 


227 


q 
7 


NOTED FOR ITs rela- 
tively good dimensional stability. 
The total tangential shrinkage red- 
wood 4.1 percent; that black 
spruce and Sitka spruce, which are 
about the same density, 6.8 and 7.7 
This reduced 
property ascribed the presence 
certain extractives the 
Generally, extractives may present 
within the cell cavities (lumen) 
within the cell walls 
stance). This distinction not trivial 
one, because the location given 
amount extractives can influence the 
density and the swelling 
ing characteristics the wood. 
totally present the cell walls, extrac- 
tives add the weight and the 
external volume the wood. totally 
persent the cell cavities, they add 
only the weight. simple proce- 
dure described for determining 
the fraction the total hot-water ex- 
tractives content, present either the 
wood substance the cell cavities 
redwood. 


Principle Method 


Past work has shown that thin 
cross sections wood are treated with 
different chemicals, such re- 
acetic the volume 
the sections increases approxi- 
mately the volume chemical put into 
the wood substance. This, course, 
means that little dimensional change 
occurs the cell cavities. Such changes 
would expected normally, since dif- 
ferential swelling shrinking could 
severely distort change the dimen- 
sions the cavities. With softwood 
cross sections less than inch thick, 
however, which each tracheid cut 
open average’of once, such dis- 
tortions are greatly reduced. When 
such specimens are brought slowly 
equilibrium some relative humidity, 
the absolute volumetric 
approximately equal the volume 
moisture adsorbed. 


contributed paper approved for publication 
November, 1960. 

The Authors: Harold Tarkow 
the Forest Products Laboratory, and James 
Krueger was student trainee the time this 
study was done. 
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Distribution Hot-Water Soluble Material 
Cell Walls and Cavities 


HAROLD TARKOW and JAMES KRUEGER 


Forest Products Forest Service, 


simple procedure described for determining the 
tions hot-water-soluble extractive material present cell 
and the cell cavities redwood. assumes that the reduction 
oven-dry volume brought about extraction due only the 
removal extractives the cell 


Assume that specimen has given 
hot-water extractive content and that 
fraction the extractive content 
present the wood substance. the 
total extractives are removed with hot 
water and the specimen carefully 
dried and remeasured carefully its new 
volume should smaller than before 
the extractives were removed 
amount approximately equal the 
volume extractives removed from 
the wood substance. the other 
hand, the removal those extrac- 
tives located the cell cavities should 
not effect the volume the specimen. 
The loss volume multiplied 
the density the extractives yields 
the weight the hot-water soluble 
material which was present 
wood substance. This can expressed 
fraction the total weight 
hot-water soluble material order 
determine the percentage the total 
extractives present the wood sub- 
stance. 


Experimental Method 


Carefully selected redwood cross 
sections serially cut from green bolt 
were slowly dried (stepwise dehumid- 
ification) equilibrium with per- 
cent relative humidity. They were 
that the annual rings were parallel 
one edge. The specimens were oven- 
dried 100° for hours, then 
weighed and measured. 
were brought slowly equilibrium 
with percent relative humidity, im- 
mersed water, and extracted for 
hours (hot water, soxhlet). Again they 
were slowly dried, oven-dried, weighed, 


with the University Wisconsin. 

Strength and related properties wood grown 
the United States. Department Ag- 
riculture Tech. Bull. No. 479. pp., illus. 


Reprints available. Circle Item 


and measured. Table 
pertinent data. 


The 
solution was evaporated over steam 
bath give hard, crystalline-like, 
reddish-brown The 
this material represents that the 
extractives removed from 
men. hygroscopic and absorbs its 
weight moisture percent rela- 
tive humidity. The dry material was 
over calcium chloride keep dry. 


The density this powdered extract 
was determined. small quantity was 
placed mixture carbon tetra- 
chloride and benzene maintained 
constant temperature and one liquid 
the other was added until the powder 
remained suspended the center 
the liquid mixture. This suspension 
was filtered and the density the 
liquid mixture 
cally. Neither liquid interacts with the 
extract, hence this value 
sents the density the extract. 


One relatively serious difficulty was 
encountered. Owing either slight 
variation density entrapment 
air, there was liquid composi- 
tion which all particles would 
main suspensed the center. 
liquid mixture was found which 
but few particles sank. Another mix- 
ture was found which all but few 
particles rose the surface. The aver- 
age density the particles was as- 
sumed the average the two 
extreme values. The densities the 
two liquid mixtures became the values 
the uncertainty range. 


Wm. Effect water soluble 
tractives the volumetric shrinkage 
Agr. Expt. Sta. Bull. 598, Penn. State 

Stamm, Am. Chem. Soc., 56, 
1934. 

Chem., 51, 493, 1947. 
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Table WEIGHT AND VOLUME RESULTING FROM 
EXTRACTION REDWOOD WITH HOT WATER 


Table 2.—DENSITY HOT-WATER-SOLUBLE EXTRACTIVES 


REDWOOD 


Before Extraction After Extraction Loss Duration of Extraction Average Density Range! 
gm. per gm. per 
Oven-dry Oven-dry Oven-dry Oven-dry Weight Volume 
No. gm. gm. gm. Subsequent 1.407 +0.005 


probable that the extractable 
material the cell cavities thin 
cross sections comes out before that 
the cell walls. Accordingly, the density 
the extractives obtained the first 
hour extraction was determined 
with the density that obtained 
following hours (Table 2). 
The difference values 
insignificant. 

average density 1.40 grams 
per cubic centimeter 0.02 )was 
The weight the extractives 
the cell walls was obtained 
multiplying this value the loss 
volume following extraction (Table 


amount extractives present 
the cell walls wood substance, the 


PENTACHLORO- 
PHENOLATE (ACP preservative) 
(1955, Japan patent no. 215105) was 
invented chemist the Sanyo 
Preserving Company, Hiro- 
shima, Japan. has remarkable prop- 
erties wood preservative. 


Chemical Composition 


The chemical composition ACP- 
Preservative can changed accord- 
ance with the service conditions the 
treated products. The generally recom- 
mended composition ACP-Preserva- 
tive for pressure treatment sodium 
pentachlorophenolate, 0.5 percent 
weight; copper sulfate, 1.0 percent 
weight; sodium dichro- 
mate, 0.5 percent weight; and am- 


The Author: Hidemochi 
Kyushu University. 
currently, senior investigator 
and member special 
committee the top manage- 
ment chamber, Sanyo Wood 
Preserving 
shima, Japan. 


1.14 3.38 0.94 
1.16 3.38 0.95 
1.16 3.38 0.96 


NEW WATER-BORNE PRESERVATIVE: 


FOREST PRODUCTS JOURNAL 


0.20 0.11 
0.21 0.11 
0.20 0.10 


'This error represents the range in density of the liquid mixtures in which 
most particles just sank just rose the surface. 
represents probable extractives the cell cavities. 
represents probable extractives the cell walls. 


Table 3.—-APPROXIMATE DISTRIBUTION WATER-SOLUBLE EXTRACTIVES REDWOOD 


Extractives in Cell Walls 


Extractives Extractives 


in in Extractives 
Approximate! Approximate Wood, Total Cell Walls, in Lumen, 
Specimen No. volume, cc. weight, gm. weight”, gm. Percent Percent 
0.11 0.152+0.002 0.20 
0.11 0.152+0.002 0.21 73 27 


From column 7, Table 1. 
2From column 6, Table 1. 


remaining one-fourth the cell 
lumen, Obviously, the exact values 
will vary somewhat for any given 
sample, depending growth factors 
and location the specimen the 
stem. Since the total hot-water ex- 
tractives content high (about 
percent), and large fraction this 
located the cell walls the rela- 
tively high dimensional stability red- 
wood may explained. 


Ammonium-Copper 


Sanyo Wood Preserving Co., 
Hiroshima, Japan 


monium, percent (about) weight; 
water. Sodium pentachlorophenolate 
reacts with copper sulfate and am- 
monium the solution form 
complex salt. The complex salt was 
examined polarography and_ its 
chemical formula estimated follows: 


(NH,), 


NH, 


This salt water soluble; however, 
when the salt loses one two am- 
monium radicals, becomes 
crystal 
brown crystal 
These two chemicals are not soluble 
This why the ACP- 
Preservative does not leach out the 
treated products. 


Since potassium sodium dichro- 


Reprints available. Circle Item 


Impregnation the wood substance 
different species with resins, salts, 
actyl groups order impart 
good dimensional stability simply 
man’s way accomplishing, high 
degree, what nature has done 
lesser degree redwood. The ques- 
tion raised: can stimulate the 
natural deposition extractive mate- 
rial the wood substance other 
species 


mate react with copper sulfate and 
ammonium; either these chemicals 
assist the penetration (NH,), 
into the wood. Both im- 
part good wood protection against 
fungi, too. 


Water Repellency Characteristics 
ACP-Treated Wood: water 
placed the ACP-treated wood, the 
water forms sphere the wood 
which remains until the water evapo- 
rates. But water placed the un- 
treated wood, the wood may soon ab- 
sorb (Figure 1). 


Wood Protection Ability Against 
Fungi: ACP-Preservative was evalu- 
ated Japan Industrial Standard 
A9301, Method for Wood 
Preservatives.” This method uses 
sawdust media for its wood-block 
method, and the test 
fungus. The duration exposure 
fungal attack months. One cycle 


paper approved for publica- 
tion February 1960. 
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the artificial weathering consists 
minutes submersion running wa- 
ter 25° and hours air- 
seasoning standard room tempera- 
ture and room humidity. The weight 
loss the attacked test blocks com- 
pared with the results blanks 
control test blocks, and the results are 
shown percent. Japan, wood pre- 
servatives that have more than per- 
cent evaluation value are accepted 
good. Results are shown Tables 
and with the evaluation value 
percent. ACP-Preservative pressure 
treatment and after cycles weath- 
ering was evaluated after 25, 
98% also. Coal-tar creosote oil, 
the other hand, was evaluated 94% 
after cycles weathering. 

These results indicate that ACP- 
Preservative applied sure treatment 
has good wood-protecting ability ex- 
cept when used diluted solution. 
Three series field tests for fungal 
attack, termite attack, and marine borer 
attack, respectively, are now prog- 
ress our Engineering Division (see 
Figure 2). 


Leaching Test ACP-Treated 
Wood: Test blocks, cm. cm. 
cm., were made from cedar 
(Cryptomeria japonica) sapwood. Ten 
test blocks were treated with ACP- 
Preservative pressure treatment and 
another blocks were treated with 
percent ammonium aqueous solution. 
After treatment; the blocks were air- 
seasoned for weeks test room 
which time each block was submerged 
separately 200 cc. water. After 
this submersion each block 
submerged into new 200 cc. water 
solution, and the leach water was 
saved. This procedure was repeated six 
times follows: submersion for 
hours; submersions for hours; 
for 24; for 48; for 96; and for 
192 hours, totaling 384 duration hours 
submersion. The total amount 


ACP-Preservative 
by pressure 


Weathering cycles, No. treatment 


Table 1.—EVALUATION RESULTS WOOD PRESERVATIVES 


Wolman Salt, 
1.25% solution 


Evaluation Value 


TREATED 


UNTREATED 


Fig. 1.—The water droplets placed 
ACP-treated wood remain until the water 


evaporates; water the untreated wood 
absorbed. 


leach water from the ACP-Preserva- 
tive-treated blocks (Sample and 
from the aqueous ammonium solution- 
treated blocks (Sample was com- 
posited separately, then heated and 
concentrated. 

Concentrated Sample was heated 
water bath and dried. One hun- 
dred cubic centimeters saturated 
caustic soda solution was added and 
filtered. The precipitate was put into 
crucible and heated ignition. After 
cooling, the crucible was weighed 
obtain the total weight leached wa- 
ter-soluble matter 
matter the test blocks. This figure 
was used make corrections the de- 
termination the weight leached- 
out copper sulfate. 

Concentrated Sample was heated 
water bath and dried. After dry- 
ing, 100 cc. saturated caustic soda 
solution was added and the reddish- 
brown CuO was precipitated. The pre- 
cipitate was filtered and washed with 
water, then was put into crucible 
and heated ignition. After heating, 
the crucible was cooled and weighed. 
From the weight CuO, leached-out 
copper sulfate was determined. 

Acidification the former filtrate 
with precipitates pentachloro- 
phenol. After filtering, the precipitate 
was dried and weighed. The weight 


Copper sulfate, 
1% solution 


0 


2. 97.9 58.4 3 
3 99.7 105.7 20.3 10 
10 107.4 106.9 17.7 
373.9 208.5 
3 369. 4 36 95.5 104.0 10 
10. 361.0 342.5 101.5 


*After fungal attack, test blocks were oven-dried and pressed rupture 
values are recorded in kg./cm?”. 3 


Amsler’s testing machine; 


Retention Max. Load 

kg./m? kg. 
Preservative 
Wolman salt, 1.25% solution __ 332 264 
ACP-Preservative 344 274 
Wolman salt, 1.25% solution 332 264 
Copper sulfate, 1% solution 294 278 
Coal-tar creosote oil 320 283 
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Table 3.—RESULTS BENDING TEST 


10 


Modulus of 


Moisture 


Table RESULTS WOOD PRESERVATIVES 
ACP-Preservative 
Cycles Weathering, No. 


Table 4.—WEIGHT LOSS METAL FRAGMENTS 


the leached-out 
phenolate was determined 
weight the precipitate. 


Forty percent potassium iodine so- 
lution, water solution dilu- 
tion 1:1, and percent aqueous 
starch solution were added the latter 
filtrate and titrated with standard so- 
solution. 
leached dichromate was 
from the results titration. 
pentachlorophenolate leached out 0.00 
486 gm. from the test blocks; 
sulfate, 0.00390 gm.; potassium 
chromate, 0.00109 gm.; and the 
chemicals leached out was 0.00985 


Mechanical Properties 
Treated Wood: Test blocks, cm. 
cm. cm., were made from 
cedar (Cryptomeria 
wood. Blocks containing rot, 
cracks, splits, other defects were dis- 
carded and test blocks were used 
for bending test. Blocks were divided 
into groups containing 
each. Four groups were pressure- 
treated with ACP-Preservative, 1.25 
percent solution Wolman salt, 1.0 
percent solution copper sulfate, and 
coal-tar creosote oil, respectively; the 
fifth group was not treated and used 
control. After treatment, the 
blocks were air-seasoned for weeks 
test room, and then modulus 
rupture perpendicular the fiber was 
measured. The results (Table show 
there was difference among the five 
treated groups. 


Paintability ACP-Treated 
Wood: Six wooden planks (Cryp- 
japonica) were pressure- 
treated with ACP-Preservative and 
then air-seasoned for weeks test 
room. After seasoning, each plank was 
painted with white oil paint, silver 
paint, water-soluble vinyl paint, emul- 
sion-type vinyl paint, solvent-type 
paint, and rubberized paint, respec- 


by pressure- 
treatment 


Sodium penta 
2.5'°% solution 


Wolman salt, 
2.5% solution 


100 
100 


100 


100 
98 95 
99 72 


Using 1 5 original concentration 
71 98 9 


70 
40 


26 
12 90 


25 


Weight Loss, 
Rupture, Content, - - 
kg./em? Preservatives Steal Gun Metal 
Sodium pentachlorophenolate, 5% solution. _________- 0 0.07 
528 15.7 ACP-Preservative for pressure treatment_._.________- 0.06 80.05 
555 15.5 
566 15.4 
561 15.5 
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Moisture 
Content, 
Preservative Post No. 

ACP-Preservative.___________ 166 10.0 
167 10.0 
\CP-Preservative.__________ 168 11.9 
169 13.7 
\CP-Preservative___________ 173 25.9 
174 29.0 
175 37.1 
176 45.2 
Nolman salt, 1.25% 170 17.0 
171 17.2 
Wolman salt, 1.259% 172 22.0 
178 45.8 


Table 5.—RESULTS PRESSURE TREATMENT CEDAR POSTS 


Sapwood 
Retention, penetrated, 
kg./m3 % 
Preservative 
201 43.2 
182 33.7 
161 30.2 
193 42.6 
168 41.5 Wolman salt, 1.25% 
179 41.3 
206 41.6 
209 62.7 
172 38.7 
172 42.4 
162 56.2 
162 37.4 


Table 6.—RESULTS PRESSURE TREATMENT BEECH CROSSTIES WITH ACP-PRESERVATIVE 


Sapwood Penetrated, % 


Treating Pressure Moisture Reten- 

Pressure Period Tie Content tion Railbearing Mid- Railbearing 
Charge No. kg. ‘em? Minutes No. % kg. /m3 Area A Point Area B 
160 25.8 302 94.5 100.0 100.0 
13.5 78.3 87.1 93.7 
27.1 370 100.0 100.0 100.0 
19.5 274 99.8 100.0 100.0 
32.1 339 99.9 96.6 100.0 
12.3 355 99.2 99.8 100.0 
120 21.7 327 100.0 100.0 99.3 
14.7 296 100.0 98.9 98.4 
, 10 240 99 24.5 405 100.0 100.0 95.6 
16.0 409 100.0 100.0 100.0 


tively. Planks were exposed sunlight 
and inspected every month. After 
months, color change was observed 
(Figure 5). 


Metal Corrosive Action ACP- 
Preservative: metal fragments 
were submerged preservative solu- 
tions for months. They were then 
wiped clean and their weight loss per 
surface area determined. The results 
(Table show that ACP-Preservative 
can used ordinary pressure treat- 
ing plant equipment with the excep- 
tion gun metal. Steel, gun metal, 
and aluminum nails were driven into 
the ACP-pressure-treated wood and 
exposed for months the test field. 
appreciable weight loss after expo- 
sure was observed. This exposure test 
being continued. 


Results Pressure Treatment 


can injected 
easily into the wood pressure meth- 
ods. There were difficulties the 
past with use ACP-Preservative for 
the treatment wood. ACP-solution 
cannot, however, heated. health 
hazard handling ACP-Preserva- 
tive was observed the last years. 

reagent (0.1 gm. and 0.5 
gm. Ammonium thiocyanate, dissolved 


Thick- 
Length Width ness 
Charge No. em. 
, 243 8.9 8.9 
2. 243 8.9 8.9 
3. 243 8.9 8.9 
182 8.9 8.9 
Rom 182 8.9 8.9 
182 8.9 8.9 
7 152 7.2 7.2 
152 7.2 
152 7.2 7.2 
10_. gare 121 7.3 7.3 
121 7.3 7.3 
12... 121 7.3 7.3 


Table 8.—RESULTS PRESSURE TREATMENT APITONG CROSSARMS 


cc. alcohol) the cut sec- 
tions boring cores increment borings 
the ACP-treated wood, the sections 
borings were dried for few min- 
utes. After drying, percent acetic 
acid was applied the cut sections 
borings and dried again. Hydrogen 
peroxide applied the sections bor- 
ings the ACP-Preservative changes 
the color blue. The penetrated area 
can determined easily this 
procedure. 


Cedar (Cryptomeria japonica) posts, 
cm. top diameter and long, 
were treated the Lowry process. The 
pressure period was hour. After 
treatment, the posts were cut the 
midpoint and the percentage sap- 
wood penetrated was determined. The 
results are showin Table 

Beech (Fagus crenata) crossties, 
cm. 210 cm., were treated 
the Lowry process with ACP- 
Preservative. After treatment, the ties 
were cut the midpoint and the 
rail bearing areas, and the percentage 
(Table 6). 


Apitong (Dipterocarpus sp.) 
ber, cm. cm. 173 cm., was 
treated the Lowry process. The pres- 
sure period was hour. After treat- 
ment, the lumber was cut the 


Sectional 

Moisture Pressure Reten- Area 
Content Treating Period tion Penetrated 

Lowry 120 192 100 

32 Lowry 60 182 100 

32 Rueping 60 164 100 

39 Lowry 120 198 100 

39 Ruepinz 120 166 100 

44 Lowry 60 180 100 

31 Lowry 60 150 100 

38 Lowry 30 167 100 

25 Rueping 30 143 97 


Table 7.—RESULTS PRESSURE TREATMENT APITONG LUMBER 


Sectional 
Moisture Area 
Specimen Content, Retention Penetrated, 

P20 22.4 247 
P30 28.4 317 98.8 
P35 45.0 263 83.3 
50.0 201 94.7 
P50 50.0 170 90.1 
20.6 269 99.0 
W30 32.0 291 86.8 
W35 40.0 250 83.8 
w40 50.0 244 87.5 
50.0 220 85.3 


midsection and the percentage the 
sectional area penetrated was studied 
(Table 7). 

Apitong crossarms were treated 
the Lowry process and Rueping process 
with ACP-Preservative. 
ment, the crossarms were cut mid- 
section and the percentage sectional 
area penetrated was studied (Table 8). 


Summary 


products 
have water-repellency characteristics. 
has also been found that the preserva- 
tive imparts outstanding wood protec- 
tion against fungi and has low leach 
ability from products treated with it. 

ACP-Preservative does not weaken 
the mechanical strength treated 
products. Treated products 
painted. The preservative does not re- 
act iron equipment, and ordinary 
pressure-treating techniques are appli- 
cable with particular difficulties. 


: 


Fig. 2.—The blocks are placed field for 
tests fungal attack, termite attack, and 
marine borer attack. 


Fig. 3.—Results the paintability 
show color change. 
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SEEMS NORMAL PROCEDURE 
these days for anyone criticize 
the Forest Products Industry for its 
lack foresight and failure apply 
initiative market development. 
Our competitors have had the temerity 
make market surveys, find out what 
the customer needed, and then plunge 
into the housing market with alum- 
inum windows, siding, garage doors, 
and now even studs and roofing, all 
which are higher cost than the 
wood parts they are replacing. spite 
the price, these people know enough 
about marketing sell the products. 

For years have been warned that 
this was going happen. matter 
fact, have heard these admonish- 
ments the forest products industry 
frequently that has become 
source wonderment that nothing 
occurs result. Are all deaf that 
don’t hear; are all smug 
that each says himself, “it 
applies everyone but me, every 
but 


Message Garcia 


Management the Garcia whom 
someone has carry the messages, 
and before get the challenge, 
should take look management 
itself see what makes act the way 
does. 

Management, which also variously 
referred the boss, the ad- 
tion, great concern research. 
For one thing, signs the payroll, 
approves makes promotions, 
cuts down budgets and performs var- 
tous mundane chores 
ture. also sets the pace for research, 
assigns projects, rewards success, and 
over 
other words, erects the frame- 
work within which research must ope- 
rate, and establishes the atmosphere 
which the research worker lives. 
is, therefore, important, little 
research, you please, how man- 
agement operates, and detect any 
flaws, bring them into the open 
where they can dealt with perhaps. 


The Author: Rankin 
has been with Plywood 
for years and product 
development manager for the 
West Coast activities. 


Research Challenges Corporate Management 


RANKIN 


Plywood Corporation 
Seattle, Washington 


The Rugged Individual 


our free enterprise society, the 
corporation the core economic 
life. Most people, either directly in- 
directly, derive their livelihood, from 
corporate operations. also cir- 
cumstance our times that most cor- 
porations have been founded 
individual, the individual” 
American legend who built 
ness from scratch, and exercise per- 
sonal control over production, sales, 
and research. usually man who 
encompasses within himself high 
degree awareness the importance 


Today’s administrators 
are longer pioneers but 
caretakers. result, the 
industrial frontiers are be- 
ing pushed back slowly. 
The application imagi- 


nation and trial and error 
the forest products indus- 
try move ahead. 


all three functions. Each interacts 
with the others within this one man’s 
soul, and his responses are quick and 
forthright. There need for com- 
mittees, meetings, conferences, de- 
bates. such men who are respon- 
sible for the early growth most 
our industrial 

These rugged individuals were not 
free from making mistakes. They man- 
aged make quite few, some pretty 
horrible, probably because one man 
hardly can expected up-to- 
date all the areas wide-range 
responsibility. There are 
every man’s knowledve. Nevertheless, 
growth occurred spite errors 
simply because our individual tended 
right more often than wrong, 
and more important, because had 
the drive try things, things and 
experiment with things. 

But the founder can’t 
last forever, eventually the reins are 


Presented the Pacific Northwest Section 
meeting, October and 18, 1960, Tacoma, 
Washington. Approved for publication February 
15, 1961. 


Reprints available. Circle Item 


managers and that voint grea: 
change takes place. These new 
are professional managers and specia 
ists. Where formerly one 
effective control all sectors 
business now see marketing 
research man, production man, 
on, each heading his depar:- 
ment administrative capacit 
These people are installed boar 
directors who can 
them. The corporation now big 
ness, and the second-generation 
agers are apt approach their 
the spirit caretakers, which 
say, their job protect 
ture the investment, not 
it. This point important, for any 
severe changes could bring jeopardy, 
the ineluctable pressures man- 
agement are maintain and guard the 
status quo; all cases, “play safe.” 


Loss Pioneer Spirit 


Practically overnight, 
passing the founding genuis and 
the appointment successors, 
something important can lost. 
difficult, however, recognize this 
loss the beginning, for the time 
change there enough momentum 
last for years, and meanwhile, 
many ways, the little things, the 
second generation management 
undeniably efficient, and puts 
good show the casual observer. 
Nevertheless, the thing that lost is, 
for want better word, 
push, eagerness chances 
and explore new frontiers. Somehow 
system must devised accomplish 
the same drive after the second gen- 
eration takes 


Rather Right President 


The second-generation executive 
tends try rather than 
builder, has too many 
people looking over shoulder, 
whereas the rugged individualist be- 
fore him was more interested 
sults, and could afford wrong, 
for answered only himself. 

One the points his favor, 
which often completely denied the 
newer managers, was that the 
decisions made often paid off 
spite their wrongness. sure 
you will know examples where the 
wrong enterprise launched 
wrong reasons nevertheless opened 
new doors knowledge and expe- 
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rience which eventually became assets. 

Research people the 
value being wrong. learning 
what can’t done often valuable 
learn what can done, for re- 
search essentially the winnowing 
through and excluding all the 
ways order find work- 
able way. 

According one definition, research 
something one doesn’t know 
do, under these circumstances, 
wrong natural state most 
the time. one afford 
wrong research one 
many experiments, and one 
make experiments, one 
nove ahead very fast. extent 
same true corporation manage- 
nent where preoccupation with be- 
motion all, except perhaps, side- 
wise motion, 


Provide for Growth 


characteristic caretaker man- 
its failure provide long- 
planning for the guidance the 
subsidiary departments. This, 
course, perfectly understandable 
when one considers such 
preoccupation with maintenance the 
status quo. One cannot make suc- 
cessful plan hold things they are. 
plan presupposes change, and the 
change the environment and con- 
stantly alter and mold the corpora- 
tion adapt it, foresee crises 
occasioned such change before they 
happen and prepare for their avoid- 
ance. plan will usually 
also provide for growth, based the 
well-founded assumption that 
organisms and organizations must 
move forward they will tend toward 
regression. 

Those interested research recog- 
nize the value having 
range corporate goal around which 
build one’s own program. Without 
such goals, work tends take the 


opportunity they by, with the 
result that work uncoordinated, proj- 
ects not seem relate one an- 
other, and many the most success- 
ful developments are accepted with 
coolness management which 
sents the possibility that revolutionary 
ideas might force alterations onto the 
comfortable status quo. Without 
plan, the presentation every new 
idea poses possibility somewhat akin 
plunging into wilderness without 
map, and this understandably dis- 
tasteful those who must assume the 


lead. 
Haves vs. Have-Nots 


The situation described nothing 
nore than illustration the age old 
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battle between the and 
individuals, between corporations, and 
between nations. The have 
everything lose and nothing gain 
from any contest; whereas the “have- 
nots” have everything gain and 
nothing lose. The 
dividualist was when 
started build his industrial empire, 
just the United States was 
not” nation 1776 when set out 
with revolutionary fervor break its 
ties wih England. 

But must consider what happens 
once the goal won and the place 
the sun achieved, when the rugged in- 
individual gives way new manage- 
ment and when the revolutionary coun- 
goals are won and finally 
accepted the sovereign nations 
equal. Ah, then become cautious 
and conservative. The purpose, now 
hold our gains and fend off the 
incursions the recent crop new- 
comers. 

seems that the revolutionaries, 
whether they companies fighting 
trade battle, nations, always hold 
the initiative over those who are the 
established ones trying only hold 
onto their already satisfactory way 
life business. replete with 
cases how the force holding the 
initiative tends come out top. 


The Whole Strong 
Its Parts 


Although some the foregoing 
may have been little high-sounding 
and even far-fetched relation the 
purposes this society, remember the 
precept that corporations are the cen- 
tral bulwark our American Society, 
and consider further that the whole 
can only strong its aggregates. 
Then becomes vital both our com- 
panies and our country that con- 
sider carefully any weaknesses the 
corporate structure and take steps 
replace them with conditions 
strength. 

Perhaps this would not too 
cult. depends large part the 
development awareness the 
problem within management 
phrase “know loses none 
its cogency because its age, and 
submit the 
which may the very soul 
ciency and clean-desk orderliness, but 
which lets the large opportunities slip 
by, guilty mostly just not know- 
ing its own condition. 

the other hand, this some- 
thing that should apparent the 
research man. will recognize the 
parallel between the methods 
search and the operations the 
ged individual” old. Although 
may not have had formal training, this 


individual was nevertheless 
tioner the scientific method. When 
faced unfamiliar situation requir- 
ing some sort action would hy- 
pothsize the best way cope with 
and then test the hypothesis trial 
and error. You might say was con- 
stantly pilot-planting his own convic- 
tions, with the results that progress 
was continuous. 


Recapture the Pioneer Spirit 


There still plenty opportunity 
for this old approach, and manage- 
ment could made aware the 
possibilities for applying form 
scientific method all areas cor- 
porate responsibility could undoubt- 
edly recapture the and excite- 
ment and growth that marked the 
early years the corporation. For 
example, tend accept finance and 
organizational planning two areas 
lying solely within the province 
top management. Because their 
esoteric nature most us, tend 
assume that everything which can 
done being done improve 
these areas. manage- 
ment happens one those de- 
voted the status quo, however, 
better assume that the oppo- 
site true, and that there probably 
strong preference not tamper with 
these delicate mechanisms? 
other hand the financing aspects cor- 
porate growth are every bit import- 
antt product development, and many 
fine new products production tech- 
niques painstakingly developed the 
laboratory, never see the light day 
because tunds are not available risk 
financing them. 

course, when people think re- 
search they are conditioned think 
terms products and processes, but 
shouldn’t equally essential for 
someone research with new and 
improved ways raise new capital 
and make more efficient use pres- 
ent capital? prudent accept 
any part the corporate operation 
cut and dried and not subject con- 
stant examination and 

Consider also the use people. 
would venture that every person who 
serves subordinate capacity fa- 
miliar with instances where people are 
not used their full capabilties. 
Often, fact, one knows this 
true one’s own self, but also 
knows his superiors are ignorant the 
fact, least they refuse recog- 
nize it. 

here another area for research, 
for the application little imagina- 
tion and trial and error that will result 
steady improvement the use 
human energy, and incidentally, the 
satisfactions the humans 
involved. 
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THE END-USE APPROACH 


Particle Board Standards 


PRINCIPAL for 

this industry more advantageously than 
any other approach the particle board 
industry flourish, the simple, un- 
complicated selection the right 
board for specific will ac- 
complish best the purpose both con- 
sumer and supplier. 

The reasons for adopting the 
standard are not academic, nor 
are they technical, they are more sig- 
nificantly, economic. The large invest- 
ment already committed plus the po- 
tentially important role 
board has the future our wood- 
using industries real concern 
all us. Consequently, continuosly 
expanding market for particle board 
and its sound economic development 
should our principal objectives. 
Consistent with such objectives, 
should make very easy for the pur- 
chaser and the potential purchaser 
select particle board that satisfies his 
requirements. The standard, 
its very nature, designed for this 
facilitation. Accordingly, our recom- 
mendation the industry should 
based upon the concept. 


Customer-Orientation 


prises have learned, over period 
years, that good accounts are valuable 
assets. Consequently, successful indus- 
trial corporation radiate desire 
satisfy the purchasers. this sense, 
they are customer-oriented. 
commodity standards contribute cus- 
tomer orientation because the prod- 
ucts are branded, graded, marked 
such manner that the purchaser 
may accurately select the product that 
best fulfills his requirements. 

Board products are sold various 
ways throughout the country, ranging 
from carload consignments over- 
the-counter retail sales for single four- 
by-eight-foot sheets. With this diver- 
sity purchasing and selling, which 
involves alert, experienced purchasing 
agents and sales engineers and com- 


The Author: James Hamil- 
ton charter member 
president the Society. 
now wood technologist 
in Michigan Tech's’ Forest 
Products Research Division. 


JAMES HAMILTON 


Michigan College Mining and Technology, 
Houghton, Michigan 


Standards for the particle board industry can developed 
two ways: the which the purchaser cf- 
fered boards designated for various fields application; and 
the standard that defines types board 
physical and mechanical qualifications. Author Hamilton preser 
case for the ‘‘end-use 


pletely uninformed sales clerks and re- 
tail shoppers well, product grade 
marking and labeling becomes very 
significant, 

The adoption stand- 
ard with definitive board label per- 
mits both the uninformed sales person- 
nel and the uninformed purchaser 
select the product primarily 
basis the application the purchaser 
has mind. Accordingly, the board 
should qualified for the 
purpose. Also, the 
gories would minimize the tendency 
purchase particle board the basis 
price. The purchaser, presumably, 
would select the category board 
based upon his planned application 
before shopping for low-cost board 
within the correct group. 

not difficult see what fre- 
quently could happen should our 
standard based upon board types. 
The customer, who asks the unin- 
formed sales clerk select board for 
certain use, could given the wrong 
board because the clerk’s failure 
select the proper type board. dis- 
gruntled customer results, 
particle board market suffers. 


Maximum Production and 


The commercial particle board mills 
now operation presumably required 
economic justification, doubt this 
was based, part, upon market 
analysis with some degree prognos- 
tication about the future market. Per- 
haps one shift operation may sus- 
tained the current market, and for 
some mills, three-shift 
already reality. However, the en- 
tire industry operate full capac- 
ity, and more mills are estab- 
lished, the market for particle board 
must expanded. 

Presented Session Wood Composi- 
tion Board, FPRS 14th Annual Meeting, Mon- 


treal, Canada, June 1960. Approved for 
publication January 1961. 


Reprints available. Circle Item 


particle board standard based 
“end-use” should provide impe 
its market. Any market development 
survey that explores the various 
tial uses for particle board is, real- 
ity, end-use survey. And 
industry standard is, definition pro- 
vocative market expansion. When 
all phases personnel, including top 
management, sales, 
search and development, think 
terms product end-uses instead 
board types, classes, additional mar- 
keting outlets are bound occur. 

The standard must 
tween categories various boards, 
that the consumer obtains the right 
board with minimum complica- 
tion. should recognize that any 
standard will amended revised 
our knowledge the art expands 
and commerce the industry de- 
Our present concept con- 
cerned with the present need. The 
particle board standard suggested pro- 
vides fairly board end-use categories, 
and yet delineates between specific 
fields application. 


Sample “End-Use” Standard 


begin with what might 
considered board and 
ascend scale highly qualified 
board, suggested standard system 
would be: 


Utility Grade: Utility grade might 
considered any particle board not 
qualified for the more definitive 
physical property values 
mechanical test limitations would 
assigned. 


Interior-Grade, Non-Structural: 
This category the same physical 
properties the structural grade. 
the category mechanical strength 
properties, has lower range test 
values than the 
tural 
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Interior-Grade, Structural: for- 
mulation and composition, structural 
interior grade would provide high 
standard mechanical properties 
outlined the specification proper. 
The physical properties, they relate 
durability service, are, also 
formulation, intended for indoor use 
where moderate severe exposure 

grading elements influences 
contemplated. 


Exposure-Grade, Non-Structural: 
Tie highest degree durability 
\ 


=) 


this category. The mechanical 
r.age, and since mechanical strength 
ctors are not the primary requisite 
this group, they are lower order 
the structural grade. 


Exposure-Grade, Structural: This 
c.tegory relates severe end-use ap- 
ications whether completely exposed 
terior, sheltered exterior, interior 
associated with severe exposure 
degrading influences. This grade 
provides the highest degree dur- 
and the highest range me- 
chanical strength factors that are ob- 
tainable all board categories. 


Fire Retardant Treatment for Wood 


Research Department, Koppers Co., Inc., 
Verona, Pa. 


DEALLY, FIRE RETARDANT treat- 

ment for wood should 
leachable, non-hygroscopic, should im- 
prove dimensional stability, and impart 
decay and termite resistance.? Al- 
though our research efforts have not 
yielded this ideal yet, have 
found treatment which non-hygro- 
scopic and imparts some dimensional 
stability. This treatment has been eval- 
uated the exposure treated wood 
specimens fire-tube, moisture ab- 
sorption, swelling, and shear and im- 
tests. 


Contributed paper approved for publica- 
ten March, 1961. 

Hunt, and Garratt, A., Wood 
2nd ed., McGraw-Hill, New York, 
1953, pp. 371-393. 


FOREST PRODUCTS JOURNAL 


Implementation 


This approach particle board in- 
dustry standards does not attempt 
establish levels performance for the 
different physical and mechanical prop- 
erties associated with the various cate- 
gories board. These values when 
arrived the industry, however, 
will require certain equipment and 
personnel for their determination. 
This could the use standards 
the Industry. 

simple solution this problem 
would for each manufacturer who 
participates the industry standard 
provide certification that the board 
meets exceeds the properties for the 
categories numerated and grade 
mark each board accordingly. Any user 
particle board could, course, ob- 
tain the necessary equipment test 
samples particle board order 
ascertain that complies with the 
industry standards. 


Summary 


Sustained, sound, economic develop- 
ment and continually expanding par- 
ticle board market are the basic objec- 


tives the particle board industry. 
These goals are critically affected 
the type industry standard that 
adopted, 


should not arbitrarily select 
industry standard; The 
standard suited particularly 
the needs this industry because 
provides: uncomplicated 
properly equalified board for 
specific application; 
desire the part the suppliers 
serve the trade. grade marking 
system that permits the uninformed 
purchaser and seller simple selection 
the right board category, and 
maximum, three-shift, sustained 
duction which directly related 
expanding particle board market. 
The standard, its very 
nature, conducive new market 
thinking, research and development, 
because suggests other possible end- 
use categories. 


view the various pertinent rea- 
sons outlined, recommended that 
this approach industry standards 
adopted the board industry. 


Treatment wood with aqueous solutions dicyandiamide 
and phosphoric acid (D:P) imparts degree fire retardance 
equal that provided the best the current formulations. 
Unlike previously known treatments, however, D:P 
hygroscopic and reduces the swelling wood 


percent. 


Description Treatment 


The treatment consists impregna- 
tion the wood with aqueous solu- 
phoric acid (D:P), followed 
drying. The impregnating solutions 
are prepared the addition equi- 
molar quantities phosphoric acid 
dicyandiamide dissolved water 
50°C. Solution strength may varied 
according the degree fire retard- 
ance desired shown the relation- 
ship between performance and reten- 
tion described below, For percent 
solution 78.1 parts water heated 
and this added 9.3 
parts dicyandiamide. When 
tion complete, 12.6 parts phos- 
phoric acid (85 percent) added. 


Reprints available. Circle Item 


this point the solution may 
heated cause exothermic reaction 
with the formation guanylurea 
phosphate. Either the prereacted 
unreacted solution may used im- 
pregnate wood with 
sults. The prereacted solutions offer 
slight advantage that they are 
lower acidity, and therefore cause less 
corrosion. Merely dissolving preformed 
guanylurea phosphate water, how- 
ever, does not afford effective so- 
lution, possibly because the lower 
solubility the pure The D:P 
solutions also have limited solubility 
and should used about 50°C. 
prevent crystallization. 


After impregnation, soaking for 
thin veneers full cell pressure 
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impregnation for larger more 
fractory pieces wood, the wood 
dried. The drying may performed 
low moisture content temperatures 
from 40° 70°C. The wood then 
cured for several hours between 70° 
and 100°C. believed that there 
interaction between the impreg- 
nant and the cellulose the wood 
during the curing step. 


Fire Retardant Properties 


The fire retardant properties D:P 
treated wood are similar those re- 
ported for comparable retentions 
the ammonium phosphates.* Figure 
shows the weight loss the fire-tube 
mens treated wood D:P solutions 
increasing concentration. The weight 
loss data are plotted function 
both the treating solution concentra- 


| 
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tion and the weight percent salt in- 
jected into the wood. With pine, fire- 
tube weight losses percent 
less may obtained treatment 
with D:P solutions percent con- 
levels percent the dry weight 
the wood more. Retention values 
generally are better criterion than 
solution strength, since pickup from 
solution any given strength depends 
greatly the density and penetrability 
the wood. 


Dimensional Stability and Moisture 
Content Treated Wood 


Ponderosa pine dimensional stability 
wafers were impregnated with per- 
cent solutions D:P, monoammonium 
phosphate, ammonium sulfate, and 
zinc chloride. Five specimens which 
measured about inches tangentially, 
inches radially, and inch longi- 


RETENTION, DRY WEIGHT 


TREATING SOLUTION CONCENTRATION, SOLIDS 


Fig. 1.—Weight loss southern yellow pine fire-tube specimens treated with dicyandiamide- 
phosphoric acid solution concentration and weight increase 


treatment. 


O:P 
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HUMIDITY 


Fig. 2.—Swelling untreated ponderosa pine and similar wood treated with four fire 
retardant salts when exposed various relative humidities. 


236 


tutinally were treated with each solu- 
tion. Treatments were made 50°C. 
using full cell cycle that lasted two 
hours with maximum air pressure 
160 psi. After treatment the wafers 
were dried oven for hours 
70°C. and again for hours 
105°C, obtain oven-dry base meas- 
urements weight tangential 
length. Weighings were made 0.01 
gram and measurements 0.001 inch 
jig and dial gauge. 

The specimens were then allowed 
phere percent relative 
23°C. (constant condition room) 
and room temperature closed 
tainers over saturated salt solutions 
SO,}, percent (ZnSO, 
percent (Na,SO, and 
100 percent (distilled water) relative 
humidity. The specimens were weighed 
and measured after each equilibration. 
The average results for the five 
cates each treatment the various 
humidities are presented graphically 


percent relative humidity the zinc 
chloride treated specimens 
considerably more untreated 
wood, percent the ammonium 
sulfate treated specimens 
greater swelling than the untreated 
wood. Between and percent rela- 
tive humidity the wood treated with 
these two materials continued swell, 
but much slower rate. fact the 
swelling this range was less than 
that untreated wood. The reason for 
this that the hygroscopic nature 
the salts and 
such that the greatest swelling occurred 
the lower humidities, and effect, 
the treated wood reached the 
saturation lower humidity 
than did untreated wood. 

The swelling curves for treatments 
with monoammonium phosphate and 
D:P continue fall below that 
untreated wood all the way 100 
percent relative humidity. Specimens 
treated with D:P appear swell the 
least all the treatments studied, al- 
though extrapolation the ammonium 
sulfate curve 100 percent relative 
humidity might give still lower 
value. 

The specific reduction swelling 
caused the percent D:P treat- 
ment percent relative humidity 
was percent and 100 percent rela- 
tive humidity percent. 
studies with more concentrated D:P 
solutions reduction swelling 


Truax, R., Harrison, A., and 
H., 1935. Proc. Am. Wood-Preservers’ Assn. 
31:231-245. 

*American Society for 


Testing 
Standard test for 


combustible 
treated wood the fire-tube apparatus, 
E69-50, Philadelphia. 
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TREATMENT WITH D:P THE STRENGTH 
SOUTHERN YELLOW PINE 


Shear Strength Impact Strength 


Treatment psi 


parentheses indicate number specimens tested give the 
average. All specimens dried 70°C. for hours and 90°C. for hours. 
\ oisture content after equilibration at 50% relative humidity and 23°C. may 
estimated from Figure 


Table 2.—EFFECT D:P TREATMENT THE BLOCK SHEAR 
STRENGTH LAMINATED SOUTHERN YELLOW PINE 


Average Shear Average 
Strength! Wood 

Wood Maximum Failure, 

Adhesive Treatment Load, psi Percent 
Casco-Resin Untreated 1100 
Casco-Resin WW-17___-_---_------- 10% D:P 1300 60 
Casco-Resin 20% D:P 1410 
Ponseomes Untreated 1010 50 
Penacolite --- 10% D:P 1160 70 
Penneolite G-1182_................. 20% D:P 1390 50 


! Average of six specimens. 
Trademark the Borden Company. 
Trademark Koppers Company, Inc. 


nidity has been observed for 25- 
solution. 

All the salts cause some reduction 
swelling wood between measure- 
nents when oven dry and 100 per- 
relative humidity because the 
effect the oven-dry dimen- 
However, only that reduction im- 
the non-hygrosopic D:P 
practical significance. 

Figure shows that the zinc 
chloride treatment makes the wood 
more hygroscopic than untreated wood, 
even percent relative humidity. 
the higher humidities this effect 
persists. The ammonium sulfate treat- 
ment shows the first signs being 
more hygroscopic percent and 
percent attracts much more 
moisture than untreated wood. The 
monoammonium phosphate treatment 
shows lower moisture content than un- 
treated wood through percent and 
than picks water rapidly between 
this humidity and 100 percent. The 
D:P treatment provides lower mois- 
ture content than untreated wood 
throughout the entire relative humidity 
range. 

The moisture content values 
Figure were calculated the com- 
bined weight wood and fire re- 
tardant salt. These values would 


higher for all the treatments based 
solely wood content, but use 
the treated product base believed 
more realistic. Values lower than 
that for untreated wood signify that 
the salt less hygroscopic than wood 
that humidity, those treatments 
which exhibit higher moisture content 
values than untreated wood, ob- 
vious that the salt more hygroscovic 
than untreated wood. 


Strength D:P Treated Wood 


Southern yellow pine specimens for 
shear and impact strength determina- 
tions were impregnated with per- 
cent solution D:P (prereacted 
heating for one hour 90° 100°C.) 
After drying oven for hours 
70°C. and hours 90°C., the 
specimens were allowed equilibrate 
percent relative humidity and 
23°C. before testing. Results are 
shown Table 

The shear test svecimens were 
the same type the ASTM standard 
for shear parallel the but 
within the maximum capacity the 
Instron testing machine used. The 
crossband speed was 
per minute. 

The D:P treatment caused 
crease shear strength over that ob- 


O MONOAMMONIUIM PHOSPHATE 
O AMMONIUM SULFATE 
40:P 

@Z/INC CHLORIDE 

8 UNTEEATED 


MOISTURE CONTENT, 


50 60 7o 90 . 100 


RELATIVE HUMIDITY 


content untreated ponderosa pine and similar wood treated with four 
fire retardant salts when exposed various relative humidities. 


PRODUCTS JOURNAL 


served for untreated wood. This unex- 
pected result was also confirmed 
tests glued shear specimens reported 
on. believed that this increased 
shear strength may result from cross- 
linking reaction between the D:P im- 
pregnant and the wood cellulose. 


The impact test specimens were 
size and were 
broken alternately the radial and 
tangential directions Tinius Olsen 
plastics impact tester using the Charpy 
anvil (simple beam) four-inch 
span. The treatment caused small 
loss impact strength. 


The increase shear strength 
D:P treated wood noted above was 
also observed laminated samples. 
Southern yellow pine 
were pressure impreg- 
nated with percent percent 
D:P solutions and dried for hours 
50°C., hours 70°C., and six 
hours 90°C. After equilibration 
23°C. and percent relative humidity 
the treated specimens were surfaced 
jointer and bonded with either 
resorcinol-folmaldehyde adhesive 
(Penacolite G-1131*), 
formaldehyde adhesive (Casco-Resin 
WW-17+). After curing for seven 
days ambient temperature each as- 
sembly was cut into six specimens with 
inches and these were tested for bond 
shear strength. Table contains the 
results. 


Treatment with D:P was accom- 
strength for both adhesives. The spec- 
imens treated with percent D:P 
were stronger than the untreated ones 
and those treated with percent D:P 
were stronger than those treated with 
percent D:P. The stronger assem- 
blies observed after treatment could 
result from improved bond 
increase the streneth the wood. 
The possible increase the strength 
the wood agrees with the shear 
strength data Table 


Standard for Testing Small Clear Specimens 
Timber, ASTM:D-143-152, Philadelphia. 


Registrated Trademark Koppers Co., Inc. 


Company 
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DR. JAMES BETHEL 
National Science Foundation 


timely plea for the need 


for more basic research wood 
presented. Solely through 


academic knowledge will the 
practical demands the wood 
industry met, axiom too 
often forgotten. 


THE YEARS that have 
elapsed since the close World 
War II, remarkable evolution has 
occurred research wood science 
and The wood-using in- 
dustries have constructed, staffed, and 
overated large number research 
laboratories during this time. Substan- 
tial wood research facilities have come 
into being the campuses some 
our leading colleges 
This period vigorous interest 
wood research has coincided with the 
life history date the Forest Prod- 
ucts Research Society; organization 
unique the world that provides 
common meeting ground for scien- 
tists, technologists, business managers, 
and skilled technicians who are dedi- 
cated the extension research and 
development which leads greater 
understanding and wiser use wood. 
During this same period national 
professional society wood scientists 
and technologists has been established 
for the first time the United States. 

The momentum attained during the 
past years wood research suggests 
the possibility and indeed the prob- 
ability important achievements 
wood scientific and technological re- 
search during the next years. 
enter another decade appropriate 
that examine the foundations upon 
which build. 

Most the members this Society 
are properly and 
cerned with applied research and prod- 
uct and process development. these 
areas occur the largest expenditures 
funds and the greatest investment 
technical manpower. Success applied 
research and development will depend 
upon the quantity and basic 
research that accomplished. im- 
portant every person concerned with 
wood and its processing, regardless 
his personal position, that research, 


BETTER UNDERSTANDING WOOD THROUGH: 


Basic Research 


pursued intelligently, vigorously, and 
substantial volume, 

Creation new products, improve- 
ment existing products, and develop- 
ment better processing methods 
result from applied research. When 
problem identified, applied research 
draws upon scientific knowledge for 
principles, theories, facts, 
niques for solution. the store- 
house scientific knowledge, however, 
that provides the drive for applied re- 
reach. the reservoirs basic scien- 
tific knowledge are inadequate, prog- 
ress applied research 
and process develoned will slow, 
and frequently the research itself will 
sterile. 

Dr. Vannevar Bush, director the 
World War office Scientific Re- 
search and Development said 
report the Endless Frontier” 
that research the pacemaker 
technological progress, the nine- 
teenth century, Yankee mechanical in- 
genuity, building largely 
basic discoveries European scientists, 
could greatly advance the technical arts. 
Now the situation different. nation 
which depends upon others 
new basic scientific knowledge will 
slow its industrial progress and 
weak its competitive position 
world trade, regardless its mechan- 
ical 

President Lee DuBridge the 
California institute Technology has 
stated that greater availability 
funds for immediate, practical and de- 
basic and long range scientific research, 
leads the danger that our preoccu- 
pation with applied science will cause 
neglect basic science. Then some 
day, may longer have new scien- 
tific knowledge which can apply.” 

addressing the same problem, 
Dr. James Killian, Jr., former 
science advisor the president and 
president the Massachusetts Insti- 
tute Technology pointed out that 
only about two percent the scien- 
tists and engineers the United 
States were engaged basic research. 
regard wood, certain that 
the would smaller than two 
percent. 

research and applied research and de- 
velopment that constitutes the greatest 
single hazard the achievement 
major research successive wood 
ence and technology during the next 
decade. the promises develoned dur- 
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ing the past years are 
flected real research accomplis! 
share our financial and intellectu 
resources must devoted bas 
wood research. 


Need for Greater Knowledge 


The development better and 
expensive methods drying woc 
necessitates the revelation acy 
ships, similar manner many 
and profitable uses wood 
can expected can substantia! 
increase our basic 
chemistry cellulose, and 
fundamental structure the wood 
wall. Until then, our applied research 
and product and process development 
will consist cycling and recycling the 
same basic knowledge; the increment 
output tends less with each suc- 
ceeding cycle. The limited factor 
determining the progress applied 
research and product and process de- 
velopment wood science 
nology will the volume available 
basic knowledge. necessary, there- 
fore, have enough 
scientists. 

How will this 
must depend upon the laboratories 
universities expand the boundaries 
our basic knowledge wood. In- 
dustrial laboratories traditionally have 
been concerned with the solution 
important and immediate 
problems. This the function ap- 
plied research, and here that the 
industrial laboratory makes its most 
important contribution. the uni- 
versity however, that and ought 
the source basic research. The 
committee institutional research 
policy the American Council 
Education pointed out that 
questions nature essentially crea- 
tive and basic responsibility 
colleges and universities. 


Practical Ends for 
Research 


ity industry which will use the basic 
knowledge assure the 
relatively easy for industry, 
ment, and the general public 
Presented the fall meeting the 
east Section, Forest Products Research 
Yale University, Haven, Conn., Ct. 


14-15, 1960. Approved for publication Februa 
1961. 
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investment financial and human 
sources the search for answers 
immediate pressing, and practical prob- 
Basic research does not attempt 
the solution practical problems; 
cevoted increasing the fund hu- 
rian, academic knowledge. requires 
imagination and vision sup- 
basic research with the faith that 
fruits basic research will, 
time and another place, 
roblem not now even envisioned The 
institutional research 
pointed out that “research 
such funds are withdrawn and 
replaced, the account will soon 
Similarly, basic research 
drawn for the discov- 
and applications necessary for 
our basic research account 
not replenished, face the danger 
intellectual bankruptcy.” 

Although true that basic re- 
not directed specifically 
tae solution practical problems 
that basic research is, itself, 
Warren Weaver stated that 
essential recognize that 
there are two aspects 
search, depending upon who view- 
ing it. From the point view the 
research worker himself basic research 
research motivated curiosity and 
interest, carried out because prom- 
ises add knowledge, and without 
any mecessary interest concern 
for the practical applicability any 
results that may obtained. 

Nevertheless most strikingly 
and emphatically true that 
search not impractical research, The 
whole history science constitutes 
most proof this 
ment. And research administrator, 
informed the history research 
and aware the interrelationshivs be- 
tween various fields science and 
various fields application can, con- 
cerning given body basic research 
activity, reasonably make judgements 
concerning probable practicality, these 
being judgements which may quite 
foreign not meaningless the in- 
dividuals actually doing the 

The question may asked: why 
should the forest products laboratories 
colleges and universities con- 
cerned with basic research? Isn’t this 
the task the botanists, zoologists, 
mathematicians, chemists, 
cists? sometimes said that science 
science and does not require any 
special orientation. argued that 
new knowledge biology chemistry 
physics will inevitably reflected 
better understanding wood. 
History suggests that this not neces- 
sarily fact generally true. The 
advances recent years nu- 
physics, solid state physics, molec- 
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ular biology unfortunately have had 
too little impact advancing our un- 
derstanding the structure the 
wood cell wall, the nature wood- 
moisture the electrical 
properties wood. the forest 
products laboratories that this lack 
acutely felt. precisely these 
university laboratories that 
search chemistry, physics, and biol- 
ogy related wood must pursued. 
must re-establish contact with our 
colleagues the basic sciences be- 


coming, ourselves more 
volved. 


Manpower for Scientific 
Advancement 


would inappropriate con- 
clude discussion the role basic 
research advance our understanding 
wood without examination scien- 
tific manpower resources. the final 
analysis, research not matter 
the product the human intellect. 
Laboratory hardware important and 
necessary, but the absence fine 
mind, will not produce. ac- 
hieve the success wood research that 
seek for the next decade, 
enlist much larger faction the best 
intellectual resources. must per- 
suade more capable students con- 
cern themselves with the challenging 
problems wood science and tech- 
nology. Second third rate students 
will not accomplish the breakthroughs 
basic research. discussing the im- 
portance the human factor sci- 
ence, Dr. James Conant, former 
president Harvard said that “in 
every section the entire area where 
the word science may properly ap- 
plied, the limiting factor human 
one. shall have rapid slow ad- 
vance this direction that de- 
pending the number really first- 
class men who are engaged the 
work question. ten second-rate 
men are substitute for one first-class 
man. use pouring second-class 
men problem, even you are 
under the greatest pressure for solu- 
tion; second-class men often more 
harm than good.” 


use good minds extend 
our knowledge wood—its structure 
and its properties, first must find 
them; then provide them with in- 
tellectually stimulating atmosphere 
which study; encourage them 
continue their studies until they are 
equipped take full advantage 
their mental capabilities, and provide 
them with the pursue 
their research. The Science 
Advisory Committee its report 
Education for the Age Science 


“The great advances science and 
technology will, the future the 
past, stem from exceptionally brilliant 
and far reaching discoveries and inven- 
tions made relatively few people. 
Such individuals may discovered 
and stimulated during their elementary 
and high school years, but their full 
extend the frontiers 
will come fruition only 
the graduate school even later. 
graduate school the student comes 
face face with the borderline be- 
tween the known and the unknown; 
there acquires the final preparation 
for career advanced research 
science engineering. 

the graduate school, too, many 
minds will extended the level 
where they can the original work 
which furnishes the essential founda- 
tion and support for the occasional 
penetrating flash new discovery. 
Thus the graduate school the pin- 
nacle our educational system plays 
decisive rule setting the pace 
our entire educational endeavor and 
determining the rate which our civ- 
ilization advances. 

“Clearly the best educational 
tem the world will fail 
function—will fail even maintain 
first-class graduate 

the field forest products 
must seriously examine our curricula 
the undergraduate and graduate lev- 
els determine whether provide 
the best possible education for the 
wood technologists and the wood 
scientists who will advance the fron- 
tiers basic knowledge wood. 
The Society Wood Science and 
Technology has undertaken serious 
two-year study determine the qual- 
ity education required the 
sional field activity. This study pro- 
ceeds under the guidance Dean 
George Garratt the Yale School 
Forestry chairman the steering 
committee. 


Summary 


What must done the next 
years provide the foundation 
basic research neccessary better 
understanding wood? First, basic 
research the wood sciences must 
supported not investment the 
solution specific practical problem 
but expression faith ulti- 
mately provide the raw material re- 
quired for the solution many prac- 
tical problems. Second, larger num- 
ber intellectually talented people 
must persuaded prepare them- 
selves for research wood science and 
technology. Third, these students must 
provided with training that will 
prepare them use the tools sci- 
ence the unknown with 
respect wood and its uses. 
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ARTHUR ANDERSON and 
WATSON FEARING 


University California Forest Products 
Laboratory 


Certain extractives cause 
seasoning stain redwood 
lumber. Solvent drying green 
redwood lumber and acetone 
the extractant were used 
this study. Whether this extrac- 
tive reduction will minimize 
stain still undetermined, al- 
though this method proved 
faster than conventional drying 
methods and also provided 
means recovering chemical 
by-products heretofore un- 
available from lumber. 


THE PROBLEMS associated 
with the manufacture redwood 
lumber sempervirens) the 
appearance, occasion, chemical 
seasoning stain. This dark brown 
blackish stain, which may appear 
streaks, patches, sticker stain, 
has been attributed the labile nature 
some the water soluble extrac- 
tive components present redwood 
(2). The water soluble extractives mi- 
grate during drying and leave heavy 
deposition extractives and near 
the surfaces the lumber. The stain- 
ing entity appears polyphenolic. 
The chemistry this and other red- 
wood extractive components being 
studied ascertain the fundamental 
principle that underlies the staining 
phenomena. 

earlier report indicated that var- 
redwood lumber drying 
schedules does not control the stain 


The Authors: Arthur Anderson holds Ph. 
from the University Wisconsin, and 
now chief the forest di- 
vision the California Lab; Watson Fearing 
section leader the chemical 
ton. earned chemical engineering 
the Univ. Calif. 
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Distribution Extractives Solvent 


Seasoned Redwood Lumber: 


LEGEND 


° 
COLD 
WATER, ALCOHOL WATER 
extRacr EXTRACT EXTRACT 


CONTROL 
KILN DRIED LUMBER 
SOLVENT SEASONED LUMBER 


INTERMEDIATE INNER 


CORE 


ALCOHOL 
EXTRACT EXTRACT 


EXTRACI 


Graphic distribution extractives the solvent seasoned boards and the 
matched boards processed the dry kiln. 


treatments are being studied reduce 
the occurrence stain. The objective 
steaming and chemical pretreat- 
ment both, convert the stain- 
component. 


Solvent Seasoning 


problem remove the offending 
extractive component from the lumber. 
connection with the present study, 
was suggested that the distribution 
wood sinker stock which 
dried the solvent seasoning process 
(3, 11, 12). The objective 
was ascertain whether 
amounts extracts would removed 
from the lumber alleviate min- 
imize the stain problem. also was 
interest obtain preliminary informa- 
tion the time involved drying 
redwood sinker stock the solvent 
drying process. Present seasoning 
methods applied redwood take 


paper approved for publica- 
tion January, 196 
tially sponsored this study, and the Simpson 
Redwood Company and the Oronite Chemical 
Company the redwood and acetone, 
respectively. Ellwood furnished the kiln 
dried redwood samples and Mrs. Page and 
Mrs. Smith assisted the Laboratory. 
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long time, much two years 
dry 8/4 redwood sinker stock and 
long year dry 4/4 heavy 
segregated redwood lumber using air 
followed kiln drying. freshly cut 
4/4 heavy sinker stock 
directly the dry kiln 
seldom followed), would require 
from about days dry. 

The solvent seasoning process was 
developed years ago the Western 
Pine Association (3). involves the 
use water miscible, organic solvents 
remove water from green lumber. 
Basically, green lumber 
vertically vapor-tight extraction 
chamber, and heated, water miscible 
solvent, such acetone, circulated 
over the lumber means pump 
atmospheric pressure. the hot 
solvent passes over the lumber, 
tracts removes the water liquid 
form. When sufficient water has been 
extracted, the retained solvent which 
largely replaced the water removed 
circulating hot air gases, 
followed short steaming period. 
Since the solvent, i.e., acetone, has 
much higher vapor pressure than 
water, the solvent removal and recov- 


Cited the end this article. 
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ery period usually takes only from 
four eight hours. All solvent recov- 
ered reused, When the solvent 
recovered from the effluent, the water 
that remains will also contain any ex- 
tractive components removed from the 
lumber during the solvent circulation 
extraction The type ex- 
upon the species being 
casoned. the case ponderosa 
ne, for instance, approximately 
unds extractives were recovered 
1,000 board feet lumber proc- 
These consisted fatty acids, 
sin acids, and neutrals with com- 
comparable with 
tall oil (4). volatile fraction 
terpenes was likewise recovered 
»y-product. 
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Solvent Seasoning Pilot Runs 


The preferred method for drying 
mber the solvent seasoning proc- 
place the stock vertically 
the extraction chamber (3, 5). the 
Western Pine Association study, 
was found that extraction rates were 
niaterially improved when the lumber 
was placed the up-right position, 
with respect ponderosa 
pine sapwood. the solvent was 
allowed flood the upper end the 
green board, entered the open resin 
ducts and other cell openings and con- 
tinued flow through the length the 
duct, thus penetrating the entire board. 
Since solvent, such acetone, 
miscible all proportions with water 
and good solvent for resinous 
extracts, readily passes through ac- 
cessible resin ducts and cell openings, 
picking water and dissolving extract 
moves downward gravity flow, 
through and over the surfaces the 
board. the other hand, since pon- 
derosa pine heartwood not per- 
meable sapwood, the drying rates 
were somewhat slower than for sap- 
wood. 

The stainless steel solvent seasoning 
pilot unit used this investigation has 
capacity 200 board feet and 
handles boards maximum length 
feet (5). Stainless steel was spec- 
might arise result the acidic 
corrosive nature extractives which 
may encountered when processing 
certain woods. 

The general procedure was fol- 
lows: Twelve 4/4 boards were 
selected, and samples were taken for 
moisture content. The boards were then 


cut into 6-foot lengths. 14-inch hole 


was placed about 6-inches from each 
end board, and each was 
weighed for total green weight. 
aluminum bolt was passed through the 
holes each end the boards, and 
thick aluminum washer was 


between each board. These 
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FLOW DIAGRAM for SOLVENT SEASONING 


Exchanger 


EXTRACTOR 


2-Hoir-pin Coils 


Recirculating Solvent 


Condenser 


Recovered 
+] Solvent 


PACKED COLUMN 


STORAGE 
TANKS 
(2) 


Make-up Solvent 


Flow diagram for solvent seasoning unit. 


washers acted spacers stickers 
separate the boards and permit expo- 
sure all surfaces the solvent dur- 
ing the extraction cycle. Each the 
two packaged units was put 
into framed rack, vertical posi- 
tion, and the loaded rack, containing 
from board feet lumber, 
was lowered into the extractor. The 
lid the extractor was secured. 

Sixty gallons acetone was pumped 
into the bottom the extractor, and 
the solvent was heated near its boil- 
ing point (about 130°F.) means 
immersed heating coils located the 
base the extractor. The heated sol- 
vent was circulated through flow 
meter means centrifugal pump 
and then through spray nozzles located 
the top the extractor, which per- 
mitted the solvent flow over each 
board. While the solvent was being cir- 
culated, the rate water removal from 
the green stock was obtained deter- 
mining the specific gravity the recir- 
culating solvent various intervals. 
known water content, was pumped 
hourly, effluent, the still after 
which quantity fresh solvent was 
added the extractor. record 
the amount water removed, the aver- 
age moisture content the lumber 


charge any time could readily 
determined. When the moisture con- 
tent the boards reached about 
percent (dry basis), the circulation was 
stopped and the extractor was drained 
solvent. 

The next step was remove the 
solvent picked the boards dur- 
ing the extraction cycle. The solvent 
removal cycle was carried out apply- 
ing heat with unit heater and blower 
placed the external duct. The blower 
connected the base and top the 
extractor aid heat transfer 
rapid vapor circulation. The solvent 
removed were condensed 
and recovered. When most the sol- 
vent had been removed, saturated 
steam was blown into the extraction 
chamber accelerate removal resi- 
dual acetone and displace the solvent 
vapors remaining the system. After 
the solvent removal cycle was com- 
pleted, the boards were removed from 
the extractor and weighed, and their 
moisture content was determined. 

The drying times the three sol- 
vent seasoning runs 
study are summarized Table Al- 
though the lumber was not the 
heaviest sinker stick, each 
volved slightly less than total six 
days dry the material. 


Table SEASONING 4/4 REDWOOD LUMBER 


Avg. green Extraction 
time 


Run No. (% ) (hrs.) 
141 


Solvent Total 
recovery drying Average 
time final M.C. 
(hrs.) (hrs.) (%) 
4 139 8 
7 136 10 
5 140 13 
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Table 2.—DISTRIBUTION EXTRACTIVES REDWOOD LUMBER 


Outer layer Intermediate layer Inner core 
Green Kiln Solvent Green Kiln Solvent Green Kiln Solvent 
lumber dried seasoned lumber’ dried seasoned lumber’ dried seasoned 
‘ vater ext., % 8.95 13.20 4.28 8.78 10.05 6.35 8.70 4.71 5.88 
Hot alcohol ext., abs..-__ 0.262 0.527 0.196 0.242 0.394 0.218 0.279 0.355 0.224 
8.99 14.77 17.66 12.57 15.00 12.17 11.91 
*abs. = absorbance. 
More trials will necessary hot alcohol solubles also increased 


determine whether this drying schedule 
can reduced modifying condi- 
tions, such solvent temperature, rate 
solvent circulation, position lum- 
ber extractor, choice solvent, and 
other factors now under investigation. 
any event, was quite apparent 
that the solvent seasoning process, 
applied redwood, much faster than 
the conventional methods now used. 
The lumber processed was free 
seasoning defects and slightly lighter 
color than kiln-dried redwood. 

Since the final moisture contents re- 
ported Table were determined 
the oven moisture method (105°C.), 
this value would include any solvent 
present. The moisture contents re- 
ported, therefore, were slightly lower 
than shown. 

The amount acetone remaining 
some the solvent dried lumber 
amine hydrochloride method (4). The 
retention values obtained 
varied from 0.8 2.4 percent based 
the dry weight the The 
yield extract obtained amounted 
much from 150 pounds 
per 1,000 board feet. 
analysis indicated that some the 
extract contained percent tannin, 
determined the hide powder 
method (1). 


Distribution Extractives Solvent 
Seasoned Redwood 


The distribution extractives 
the solvent seasoned boards (involv- 
ing solvent seasoning runs and 
total boards) and the matched 
boards processed the dry kiln 


Figure. 
reference the kiln dried 


boards, there was decided increase 
migration water soluble material 
from the inner core the outer sur- 
faces the board (2). The outer layer 
had almost three times the amount 
water solubles were the core, 
increase percent over those 
present the board before drying. 
Similarly, the hot alcohol solubles in- 
creased percent the outer 
layer over the amount initially present 
the board before drying. Since the 
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throughout the thickness the board, 
this would indicate that some the 
water soluble materials were converted 
insolubles during the kiln drying 
period. The visible spectra both the 
water soluble soluble ex- 
tracts the outer layer increased con- 
siderably color intensity upon com- 
pletion the seasoning period. 

the boards that were solvent sea- 
soned, the least amount water sol- 
ubles was present the outer layer, 
with larger quantities the inter- 
mediate layer and inner core. The 
quantity water solubles 
outer layer was only about one-third 
the amount found the corres- 
ponding layer the kiln dried boards. 
Hot alcohol solubles follow this same 
pattern distribution. far total 
extract the outer layer concerned, 
the kiln dried boards had little over 
twice much extract the solvent 
seasoned boards. 

The data Table also show that 
the visible spectra the solvent sea- 
soned extractives are considerably 
lighter than those for the correspond- 
ing extractive solutions 


dried boards. 


The surface color the boards was 
determined reflectance measure- 
ments (Photovolt Reflectance Density 
Unit Model 53) cross sec- 
tion light beam this unit not 
very large, was decided make 
random readings over grid marked 
one-inch squares the surface the 
board. The reflectance readings were 
made 465 and the density was 
measured for each the readings. 
For convenience, the density was mul- 
tiplied 100, and the average the 
measurements was recorded. 


well known that seasoned red- 
wood boards which appear quite uni- 
form and bright color may develop 
stain, subsequent exposure (2). 
was found that this subsequent 
staining and darkening, both 
brought about the hygroscopic na- 
ture the water soluble extractives 
could accelerated exposing the 
boards high humidity. For this pur- 
pose, after the reflectance measure- 
ments were made freshly surfaced 
board, was exposed 85° and 


percent relative humidity for hours, 
after which reflectance readings were 
repeated the same points measured 
before exposure. The initial average 
reflectance for kiln dried boards was 
about 43.5, and for the solvent sea- 
soned boards, 25.0. When the kiin 
dried boards were exposed high 
humidity, the readings increased 
50.0, while those the solvent 
soned boards increased 27.4, This 
slight increase color the solvent 
the result photochemical 
since the color was quite uniform. 
relatively few measurements and 
servations made thus far showed 
stain developments the solvent 
soned boards after exposure 
humidity. Tests solvent 
boards under long exposure have not 
been completed. 


Summary 


Preliminary results indicated that 
considerable quantities extractives 
are removed from the surfaces red- 
wood lumber during the solvent 
tion cycle. still determined 
whether sufficient extract has been re- 
ling stain. These initial results like- 
wise indicated that the chemical drying 
process much more rapid than the 
conventional commercially 
soning methods. addition, this proc- 
ess provides method for recovering 
product otherwise unavailable from 
lumber. Solvent seasoning redwood, 
well other species, under inten- 
sive investigation this laboratory. 
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BRIEF RESUME 


Forest Research India: 


FOREST RESEARCH INSTITUTE 
AND COLLEGES, Dehra Dun, 

institution the Government In- 
dia the Ministry Food and Agri- 
culture. one the leading centers 
forestry, education, and research 
the world. Its branches deal with the 
various problems forest biology 
well those diverse forest products 
and their rational utilization. 1952, 
accordance with the proposals made 
the First Session the Forestry and 
Forest Products Commission for Asia 
and the Pacific, the Institute was rec- 
ognized the United Nations 
forest research and training center for 
the benefit the far eastern countries. 

The work the Institute 
marily: the training the person- 
nel India’s forest services; 
conducting research the problems 
(a) rearing and protection for- 
ests, and (b) efficient and profitable 
utilization forest products; and 
dissemination the results research 
the public usable form. im- 
pressive list publications indicates 
the magnitude results obtained and 
success achieved. 

Research carried out silvicul- 
ture, botany, entomology, forest pa- 
thology, wood anatomy, logging, 
timber mechanics, wood 
wood preservation, composite wood, 
timber engineering, minor forest prod- 
ucts, chemistry forest products, cel- 
lulose and paper, and statistics. 

contributed paper solicited Interna- 


for publication December 1960. 


FOREST PRODUCTS JOURNAL 


FOREST RESEARCH INSTITUTE COLLEGES 
Dehra Dun, India 


Founded 1906, the Forest Research Institute Dehra Dun 
recognized one the leading forestry and forest products re- 
search organizations the world. Here brief resume the 
types research conducted the Institute. 


The work the silviculture branch 
consists investigations growth 
and management forest crops and 
allied subjects. Much study seeds, 
seasonable growths, growth increment, 
artificial regeneration, vegetative prop- 
agation, production marketable tim- 
ber, soils relation plant growth, 
plant succession, and forest influences 
has been done. Yield and volume ta- 
bles for sal (Shorea robusta), chir 
(Pinus deodar (Cedrus 
deodara), teak (Techtona grandis), 
and other commercially important spe- 
cies have been prepared. 

the botany branch, illustrations 
and description Indian forest plants, 
particularly the economic species, such 
Mesquite (Prosopis juliflora); Red- 
cutch (Acacia chundra); and the In- 
dian gymnosperms, grasses, bamboo, 
climbers and shrubs receive special at- 
tention. Many new species have been 
discovered and several unknown plants 
have been identified. Exploration and 
survey the vegetation have been car- 
ried out many areas including the 
great Nicobar Island and the higher 
reaches the Himalayas. Medicinal 
plants parts the Himalayas have 
been surveyed. The principles plant 
introduction, genetics, and plant breed- 


ing forest species, coupled with 
cytological observations, also fall 
within its scope. The branch maintains 
one the finest herbaria the East. 

Studies the identification, biology, 
ecology, and control insect pests 
forests and forest products are carried 
out the Entomology branch. Prob- 
lems under study include protection 
both standing trees and timber from 
insect attack, prophylactic experiments 
with insecticides timber and bam- 
boo storage, protection plywood, 
antitermiate protection, protection 
bamboos clump curing, biological 
and ecological control teak defolia- 
tors, and systematic study the insect 
pests. 

The forest pathology branch en- 
gaged study fungal diseases 
trees and timber decay with view 
evolving methods control. Much 
work has been done root diseases, 
disease and decay conifers, wood 
rotting fungi, decay tests, sapstain 
fungi, identification, and toxicity tests 
connection with the preservation 
wood from fungal attack. 

The wood anatomy branch 
engaged the study anatomical 
structure wood relation its 
properties and uses. good deal 
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work already has been done the 
anatomical studies timbers, finding 
suitable substitutes for imported tim- 
bers, growth studies trees, and pro- 
duction gums and resins from trees. 


the timber mechanics branch, in- 
vestigations the basic strength and 
physical properties Indian timbers 
are carried out with view suggest- 
ing correct uses. Important work done 
grown timbers different species; 
factors mechanical forces; relative 
effects dynamic and static stresses 
different uses; and the 
ability timbers different species 
for such uses packing cases, tea 
chests, tool handles, and railway 
sleepers. 


The problems felling and extrac- 
tion timber from inaccessible moun- 
tainous areas with the help modern 
equipment are being studied the 
logging branch. 


the wood seasoning branch, prob- 
lems connected with the seasoning 
timber the atmosphere kiln and 
allied subjects are being investigated. 
Suitability Indian woods for various 
timber industries also determined. 
Useful work done the branch in- 
cludes preparation kiln drying 
schedules for hardwoods which have 
tendency crack, study forma- 
tion, measurement and removal dry- 
ing stresses timber during kiln 
drying, changes size timber 
relation changes atmospheric hu- 
midity, uses bamboo for furniture, 
bending properties timbers, treat- 
ment suitable Indian timbers for 
pencil slats, and the techniques 
making pencils with simple hand tools. 


The problems protection tim- 
ber, bamboo, thatch grass, cloth and 
ropes against insects, decay, and fire 
chemical treatment and paints are 
being studied the wood preservation 
branch. Work these well 
treatability refractory timbers, treat- 


ment green canes, bamboos, poles, 
and palmyra leaves has been done. Sev- 
eral designs low-cost houses using 
treated timber, bamboo, 
grass have been prepared and demon- 
stration structures put up. Some work 
has also been done the protection 
timber against the attack marine 
organisms sea waters. 

The composite wood branch con- 
cerned with the study and practices 
the science and technology compo- 
site wood (adhesives, plywood, lami- 
nated and other improved wood, 
buildings boards, and allied subjects). 
Important work done includes investi- 
gations development adhesives 
from such indigenous material coco- 
nut shell, cashew shell, and seed cakes; 
studies various timber species 
regard their suitability for plywood; 
production various types im- 
proved woods; and development 
building material from bamboos and 
wood wastes. 

Advantageous utilization Indian 
constructional timbers, especially short 
length and small cross section, stud- 
ied the timber engineering branch. 
Numerous designs and model struc- 
tures and also number full-scale 
structures college buildings, hostels, 
sports pavilions, and workshops, along 
with estimates, have been prepared and 
demonstrated. 

The work the minor forest prod- 
ucts branch includes survey, marketing, 
and cultivation all forest products, 
other than timber, economic import- 
ance. Recent works include investiga- 
tions Sarpagandha ser- 
pentina), Indian drug plant which 
has acquired international prominence 
cure for high blood pressure, 
camphor-yielding Ocimum, 
vation important medicinal plants. 

Chemical investigations forest 
produce for the purpose developing 
economic methods extraction and 
isolation marketable products from 
them are carried out the chemistry 
and forest products branch. Much in- 


vestigation has been done on: the eco- 
nomic sources essential oils, 
oil, and drying oils from various forest 
produces, improvement the indige- 
nous methods katha 
manufacture; economic methods 
forest plants; dyes ard 
tans; isolation starch from tubers; 
and improvement the jellies formed 
jellose which isolated from 
rind kernel powder. 

The cellulose and paper branch 
vestigates the utilization forest 
sources and forest wastes for 
production cellulose, pulp, 
and boards all kinds. The 
work the branch consists 
ration rayon pulp, chemical 
kraft paper, wrapping paper, 
and printing paper, boards and 
chanical pulp from indigenous raw 
materials, and braille paper. 

The statistical branch advises 
experimental designs 
analysis and interpretation 
for research branches the 
and State Silviculturists. also advises 
the forest departments sampling 
techniques for forest surveys. 

Research this field being under- 
taken the branch well sta- 
tistical methodology general. 

The scope forest research India 
gradually expanding view the 
need for rapid industrialization the 
country and the increasing demands 
forest resources. More research cen- 
ters are the process being built 
up, therefore, the various parts 
India devote their attention more 
intensively the regional problems 
forest research. addition its re- 
search center Bangalore, which has 
been dealing with the problems 
forest utilization South India, new 
research center has been established 
(1959) deal with bio- 
More research centers other parts 
India may become established the 
near future. 
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new vice president charge 
States Plywood 


est Coast manufacturing operations 


gene, Oregon, where will continue 
‘ect supervision the company’s Ore- 
division facilities. 


Philip Borden newly appointed 
president-urban renewal the Craw- 
Corp., Baton Rouge, La., and will 
Washington, office for the 


Frank Pryatel has been named man- 
Oliver Corporation, Charles City 
steel tractor plant, was an- 
nounced White Jr., president 
the Chicago-headquartered farm and 
construction equipment company. 

Five graduate students State 
University College Forestry have just 
been awarded fellowships the Na- 
tional Science Foundation. Those who 
received Cooperative Graduate Fellow- 
ships are: Melvin Lipson, Syracuse, 
candidate for Ph.D. Forest Chem- 
istry; Ralph Noe, New York City, 
studying for Ph.D. Forest Chemistry 
and Daniel Walton, Syracuse, work- 
ing for Ph.D. Forest Botany and 
Pathology. Chosen for Summer Fellow- 
ships for Graduate Teaching Assistants 
are: James Coufal, Syracuse, working 
for M.S. Silviculture; and Charles 
Gatchell, Paxton, Mass., working for 
M.S. Wood Products Engineering. 
Richard Neu, Syracuse, Candidate for 
M.S. Silviculture, received Honorable 
Mention from NSF. 


Nauman, Simonson, and Crouse, 
all juniors the University Califor- 
nia’s School Forestry, Berkeley, have 
been awarded 5-day field trip forests 
and wood products plants the state 
the California Forest Protective Associa- 
tion. They were chosen for their superior 
academic performance and demonstrated 
aptitude forestry. 


Emory Moore has been elected vice 
president Evans Products Company, 
Plymouth, Mich. executive vice 
Evans subsidiary, and was one its 
original founders. has been the 
building materials field during all his 
business life. 


Don Lubeck, Midwest Section Trustee, 
presently Spain assignment for 
the Government. wood technolo- 
and finishing specialist, Lubeck will 
assist the wood-using and furniture in- 
dustries Spain. 
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FPRS SECTION MEMBERSHIP GOALS 


Wanted: 300 New Members June 1961 


Section New 


Members 
Section Goal 


Midwest 
Ohio Valley 
Great Lakes 
Upper Mississippi Valley 
Mid-South 
Northeast 
Eastern Canadian 
Carolinas-Chesapeake 
Southeastern 
Pacific Northwest 
Inland Empire 
Northern California 
Rocky Mountain 
Pacific Southwest 


Percent 
Goal Membership 
Attained Chairman 
Newstedt 
Cook 
Franz 
Ropella 
104 Russell 
West 
Alfred Glennie 
Alfred Glennie 
110 Bois 
Tom McKenna 
McNett 
Victor Roth 
120 Ripley, Jr. 


April overall total percent the membership goal 
has been attained. Three chairmen have exceeded their goals. 
Ripley, J., Pacific Southwest, high with 120 percent; Bois, South- 
esatern, has 110 percent, and Russell, Mid-South, has 104 percent. 


Let’s beat the June deadline. 


Help your membership chairman meet his quota! 


This service free members FPRS. 
Please keep items brief possible. The 
staff retains the right condense edit 
all items published free charge. Display 
ads boxed items are per column inch. 


Positions Offered 


for 
with wood technology and least 
years experience furniture, wood fix- 
tures, plywood products. Good 
edge construction and finishing mate- 
rials, adhesives, specifications 
put into operation inspection and con- 
trol programs, production equipment and 
lay-out equipment, plastic coatings and 
application. Should also have had expe- 
rience -in: hardboard, particle board, catal- 
yzed coatings, hot lacquers, infrared dry- 
ing, etc. Salary range from $623 $1,000 
per month, depending background and 
experience. (May, June) 


wanted large forest 
products manufacturer. Must capable 
research and development work 
well products and process develop- 
ment and supervision this type 
work. One who familiar with this in- 
dustry and adhesives preferred. Excel- 
lent salary and working conditions. Eu- 
gene, Oregon area. (June) 


E-418—Aggressive manager needed for 
contemporary furniture design and man- 
ufacturing company. Two hundred em- 
ployee plant located northeast Connecticut, 
Present plant manager retiring. Knowl- 
edge and experience desirable quality case 
goods and upholstery. Salary plus incen- 
tive; outstanding growth opportunity. Re- 
sume plus present conservation should 
sent. (May and June) 


Employment Wanted 


639—Wood utilization major with pilot 
experience degree from State Uni- 
versity College Forestry, Syracuse Uni- 
versity, desires position wood using in- 
dustry related field. Has been naval avia- 
tor for last 414 years with single and multi- 
engine pilot flight time totalling 1,400 
hours, and holds commercial 
tificate. Seeks employement domestic for- 
eign. Will released from Navy Sept. 
(May and June) 


POSITION OFFERED 


Senior Research Chemist with ad- 
vanced degree and/or extensive 
experience plywood resin adhesives. 
Immediate opening fast growing, 
moderate-sized chemical company. 


Salary commensurate with experience 
and ability. 


Please contact: 
Manager, Adhesive Division 
CHEMICAL PROCESS COMPANY 
1901 Spring Street 
Redwood City, California 
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Many readers the FOREST PRODUCTS 
JOURNAL would like additional information 

Products the New Products Section 

New literature reviewed the New 

Literature Section 
Reprints technical articles appearing 
this issue the JOURNAL 

Each new product, new literature, techni- 
cal article carries code number. Circle the 
code number below and mail the address 
shown. Your requests will processed. 
Single reprints technical articles are avail- 
able cents per page, postage paid. 
Proceedings are available $3.00 
per set five volumes, postpaid, the 
—$5.00 outside the U.S. Send only check 
money order. Special rates are available 
bulk orders. Other items are serviced free 
charge. Mail Reader Service Form to: 


Reader Service Department 
Forest Products Research Society 
417 North Walnut Street 
Madison Wisconsin 


SEND FREE SAMPLE COPY 
FPRS JOURNAL 
PROSPECTIVE MEMBER 


(Fill out form and mail to: 


FPRS Reader Service Department) 


Send to: 


Check money order must accompany all orders for reprints proceedings. 


Reader Service 
e e | 
Item Numbers—May 1961 
q 


YOU PAY ONLY 
POSTAGE HANDLING 


Five volumes Annual Proceedings—1947-1951—are 


yours charge except for postage and handling 


placing your order, use the 
Reader Service Form, page 18-A. 


Order your set five volumes 
now. Supply limited. 


1947—Vol. 1—UTILIZATION, ENGINEERING, PRESERVATION, SEA- 
SONING. papers, 344 pp. 


Articles cover: whole wood fiber manufacture; lignin chemistry; processing 
pine gum; paper and plastic overlays for veneer and plywood; integrated 
utilization; trends logging; pulpwood logging developments eastern 
Canada; building codes postwar wood construction; engineering prob- 
lems prefabricated homes; postwar packaging field; functional furniture; 
postwar woodworking glues; metal wood bonding; high frequency 
woodworking; wood finishing; the use car treated lumber; fence posts; 
untapped market for the wood preserver; acid-proofing wood; the 
artificial seasoning wood vapor organic chemicals; kiln design; 
carbide developments; and tight cooperage plywood. 


FIBER PRODUCTS, BARKING, FINISHES, 
MACHINERY, HEATING. papers, 500 pp. 


Articles cover: economics wood-waste utilization; losses Redwood 
logging; small log gang sawmill; utilization low-grade hardwood lum- 
ber; wood-distillation industry; sawdust carbonization; animal feeds from 
wood residue; small wood briquetting machine; special machines for utili- 
zation waste slabs for glued core stock; interior trim from wood waste; 
wood-fiber production with revolving disk mills; effect some manufactur- 
ing variables the properties fiberboard prepared from milled Douglas- 
Fir; small hydraulic log barker; mechanical methods bark removal; 
studies the chemical composition bark and its utilization for structural 
boards; research industry laboratories; history furniture finishes; 
finishes resistant alcohols and acids; low-bake synthetic finishes; simple 
testing methods for finishers; planning floor space for woodworking equip- 
ment; maintenance and operating practice for tungsten carbide tools. 


MATERIAL, FURNITURE, PLYWOOD, UTILIZA- 
TION, GLUES, SEASONING. papers, 607 pp. 


Articles cover: more wood per acre; integrated wood utilization Crossett; 
harvesting sawlogs; portable wood chippers; wood fibers from veneer waste; 
small permanent-type sawmills better forest utilizatiton; pulpwood han- 
diing the Lake States; tropical wood research for the furniture indus- 

effect plywood glue lines the accuracy 
tions; No. common Northern hardwood lumber for mechanized process- 
into glued products; cut stock from softwoods; assembly 
terial furniture manufacture; supplementing wood with metal 


Inside 


(Outside the S., $5.00) 


furniture manufacturing; extending hot press urea resin with wheat and 
rye flour; furniture finishes; lumber core panels; rotary veneer cutting; 
molding plywood; insert-point circular headsaws; ills besetting the furni- 
ture industry; utilization Redwood bark; utilization 
liquor concrete; semichemical pulping; dry-formed boards bonded with 
resins; wood, plywood and hardboard; compreg-resin-treated densified 
wood; wood preservatives; wood boring beetles; ignition temperatures 
fireproofed wood, untreated sound wood, ard untreated decayed wood; 
wood waste disposal and air pollution control the Los Angeles area; 
pulp mill pollution; chemical composition Ponderosa and Sugar Pine 
barks; lumber recovery from Douglas-Fir legs British Columbia; resin 
adhesives; development working stresses for stress-grade lumber; design 
and performance laminated wood trusses, glued laminated wood, glued 
laminated Wej-weld frames; radio frequency heating. 


IV—MILLING, CONTAINERS, QUALITY CONTROL, PLY- 
WOOD. papers, 506 pp. 


Articles cover; quality second growth Douglas Fir; grading problems; 
quality control and the improved seasoning processes the Redwood indus- 
try; saw teeth action; lumber research meet modern competition; 
hardwood log grading; recent developments wirebound containers; 
method utilizing and fabricating waste lumber; tests strapped and 
lightweight lettuce crates; recent developments containers; papermaking 
fibrous raw materials; utilization low-grade hardwoods and softwoods; 
relation between wood and pulp properties; power vs. hand falling and 
bucking logging operations; handling pulpwood; quality 
sawmill operations; hardwood plywood quality control; quality control 
furniture production; defect detection equpiment non-destructive 


MACHINING, PRESERVATION, UTILIZATION, 
GLUES, KILN DRYING. papers, 400 pp. 


Articles cover: circular sawmills the Tennessee Valley region; quality 
control lumber manufacture, gangsaws the manufacture southern 
pine lumber; tropical hardwood production, logging and military equip- 
ment availability; defense and the availability woodworking equipment; 
the importance wood the mobilization program; mobilization require- 
ments for technical men the woodworking industry; lumber conservation 
military procurement and container design; military requirements for 
wood packaging; wood requirements for specialized military uses: the 
place small business the military procurement program; marine lam- 
inating; selecting White Oak for bending lumber; machinability studies; 
carbide cutting tools the wood industry; carbides; fire retardant treated 
lumber; wood preservation with particular reference creosote; what the 
furniture industry expects from college-trained men; the scope and objec- 
tives college training; graduate training forest products technology. 
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SUPPORTING MEMBERS 
FOREST PRODUCTS RESEARCH SOCIETY 


ALABAMA 
Budow Mfg. Co., Inc., Birmingham 
International Paper Co., Mobile 


ARKANSAS 
The Crossett Co., Crossett 
Dierks Forests, Inc., Hot Springs 
Poinsett Lumber Manufacturing 
Trumann 
Potlatch Forests, 
Southern Div., Warren 


CALIFORNIA 

California Rédwood Association, 
San Francisco 

Chapman Chemical Co., Palo Alto 

High Sierra Pine Mills, Inc., 
Oroville 

Merit Products, Inc., Los Angeles 

Scott Lumber Co., Inc., Burney 

Ralph Smith Lumber Co., 
Anderson 


ILLINOIS 
The Dean Company, Chicago 
General Electric Co., Cabinet 

Plant, Rockford 

Greenlee Bros. Co., Rockford 
Edward Hines Lumber Co., Chicago 
Masonite Corporation, Chicago 
Mattison Machine Works, Rockford 
The Co., Chicago 


INDIANA 
National Homes Corp., Lafayette 


LOUISIANA 
Higgins Industries, Inc., New 
Orleans 


MARYLAND 
Wells Co., Salisbury 


MASSACHUSETTS 
Draper Corp., Hopedale 
Chicopee 


MICHIGAN 
Armstrong Machine Works, Three 
Rivers 
Baker Furniture, Holland 
The Dow Chemical Co., Midland 
Everett Piano Co., South Haven 


MINNESOTA 
Machine Co., 
Minneapolis 


FORES 


National Mem 


PRODUCTS RESE 


SMITH 
WALTON bership 


ARCH SOCIETY 


airman 


Minnesota Mining Manufacturing 
Co., Saint Paul 

Sonford Products Corp., 
Minneapolis 


MONTANA 
Intermountain Lumber Co., 
Missoula 


NEVADA 
Vaughn Millwork Co., Reno 


NEW JERSEY 
Western Electric Co., Kearny 


NEW YORK 
American Defibrator, Inc., New 
York 
Corp., Troy 
The Borden Chemical Co., New 
York 
Oval Wood Dish Corp., Tupper Lake 
Pierce Stevens Chemical Corp., 
Buffalo 
United States Borax Chemical 
Corp., New York 
United States Plywood Corporation, 
Brewster 


NORTH CAROLINA 
Barrow Manufacturing Co., Ahoskie 
Reichhold Chemicals, Inc., Charlotte 


OHIO 
American Machine Foundry Co., 
Shelb 
The Baldwin Piano Co., Cincinnati 
Coe Manufacturing Co., Painesville 
Kirk Blum Manufacturing Co., 
Cincinnati 


OREGON 

Inc., Bend 

Cascades Plywood Corp., Lebanon 

Forest Fiber Products Co., Forest 
Grove 

Corp., Portland 

Mater Division, Appleton Machine 
Co., Corvallis 

Neils Lumber Co., Portland 

Oregon Lumber Co., Baker 

Rader Pneumatics, Portland 

Snellstrom Lumber Co., Eugene 

West Lumbermen’s Assn., 
Portland 


PENNSYLVANIA 
Koppers Company, Inc., Pittsburgh 
Perkins Glue Co., Lansdale 
Industries, Inc., 
Kreamer 


TENNESSEE 
Bruce Co., Memphis 
Memphis Hardwood Flooring 
Memphis 
Nickey Brothers, Inc., Memphis 
Carlton Smith Industries, Inc., 
Memphis 


TEXAS 
Kirby Lumber Corp., Houston 
Love Wood Products Texas, 
Diboll 
Southern Pine Lumber Co., Diboll 
Tri-State Machinery Co., Dallas 


VERMONT 
Beecher Falls Mfg. Corp., Beecher 
Falls 


WASHINGTON 

Co., Seattle 

Lumber Co., Omak 

Cascade Lumber Co., Yakima 

Chelan Box Mfg. Co., Chelan 

Douglas Fir Plywood Association, 
Tacoma 

International Paper Co., 
Div., Longview 

Simpson Timber Co., Seattle 

Sumner Iron Works, Everett 

Weyerhaeuser Co., Tacoma 


WISCONSIN 
Chain Belt Co., Milwaukee 
Decar Plastic Corp., Middleton 
Harnischfeger Homes, Inc., Port 
Washington 
Murray Manufacturing Co., 
Wausau 


CANADA 

British Columbia Forest Products 
Ltd., Vancouver 

British Columbia Lumber 
Manufacturers Assn., Vancouver 

Canadian Forest Products, Ltd., 
New Westminster 

Dominion Electrohome Industries, 
Ltd., Kitchener 

Knights Meaford Ltd., Meaford 

MacMillan, Bloedel Powell River 
Ltd., Nanaimo 


Your Supporting Membership 
the future the 
Forest Products Industries. 
- 
4 


